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cosh. “Eaual to ond better than standard, permanent construction. 
Aman and boy can easily put it up ina day—take it it down any time. 
Only monkey wrench and — Wind-proof; 
proof; fool-proof. Painted and windows all in; all har 


and roofing already ear 
arantee: Plent; of Come 
ully packed and crated for shipment. Safe 
delivery uaranteed, Made rig! = 
Chicago Our Drices are the 


by from 
‘Also furnished in ‘our No. 382A, same as above two rooms, 
each room 12 x 12 ft. $210. Delivered Pri on Application. 


Buys This | J 
ReadyBuilt 


Don’t buy a flim- 
sy constructed 
garage, that has 
the appearance 
of being 
shift” affair. 
one of our Ha 
ris Ready-Built Sectional, or Portable Garages, which has all the 
appearance of solidity and looks like the real permanent article. No 
difference in the construction of it and that of one built directly to 
our order. Remember our all wood constructed Portable Garage is 
wice as permanent as any other kind of portable that you can 
This is our No. 389, size 12 ft. by 12 ft. ig price $89.00, 
windows, 1 pair int 
in 


ge doors, size of each r 4x8 
two coats oil All hardware and roofing alread 
Non-sagging Solid, substantial congtruction hovt. 
her sizes as follows: 12 ft. by 14 ft. $98; 12ft. by 16 ft. $110; 
12 ft. by 18 ft. $120; 12 ft. by 20 ft. $130. 


|$10,000 Book of Plans FREE 


rice covers all material necessary to 


for the asking. The 
approved size, grades, quality and 


all brand new stoc 
have hundreds of testimonials from past satisfied customers. 


Our reputation as cash buyers places at our command, 


Here are four of our regular designs taken from our wonderful BOOK OF 
PLANS, containing 100 pages of modern, up-to-date homes, which you nay have FRLE 


everything necessary except the Plumbing, Heating, Masonry Material and Paint. We 
No one else in all the world can make such low prices 00 Dew Building Material. 


complete these designs in 
construction, and covers 


first—every bargain worth having. We are satisfied with 
one small — the in-between profits remain in your 


pocket 
We not omy eave ou from 25% ‘to 50% on your com- 
lete building, but we give you all the assistance you need 
lor its proper and economical construction, free of charge 
—Blue Print Plans, prepared by expert Architects, Speci- 
fications and Material Lists, to- 
gether with any other informa- 
ai tion you may need. Compare our 
: offer and be satisfied that none 
can compete with our price. 


Excellent Interior. Size, {frictly | phi: 
+ feet, 6 inches by 27 feet. ment of order, Ail material load- 


$708 


Design No. 60 


Five Rooms, 

76 Bath. Large 
Living Room; 

Private Porches. Modern in 
s| every respect. Size 38 x 28 ft. 


Our Guarantee 
LA. UR. R Protection 


Proposition to 

onl is fo furnish the material as 
pe in the Material List in 
all brand new stock, in quantities 
sufficient to complete the design 


Six Rooms and 
Bath. A Mod- 
ern Bungalow, 


Design No. 93 


1$89 Seven Rooms 


and Bath, very 


attractive Ex- 
terior; Sleeping Porch, Airy 
; Balcony: Size 30 ft. by 22 ft. 
Plumbing Material HARRIS BROTHERS Co. 
Dept. BA7, Chicago, 


our com- 
Plete bathroom out- 
fits. Weguarantee a 


f 30% to 50%. 
Design No. 7. saving ” 
Light Heating Plants 
and bath, all} Steam,AotWaterand 
rooms conven- arm Air. Let as esti- 


mate on your require- 
ments, Big saving. 


BROTHERS co. 
Chicago, iil. 


ientand roomy. Size 28x24 ft. 


Write for prices on 


- ed in one car fromour.plant 
You can inspect it and pay for it after it is received. 


Our Paid-Up Capital Stock, $2,000,00t 


I saw your Ad in Popular Mechanics, 


I am interested in ..................- 
Send me your FREE Book of Plans. 
My 
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State. 
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POPULAR MECHANICS ADVERTISING SECTION 


Electricians | 
in the Navy 
Win 


Success 


In the 
Navy Electric 
Class, Brooklyn 
Navy Yard 


PPROXIMATELY 1700 electricians are employed in the 
United States Navy. 


Many of these men have worked at electrical trades on 
shore, but all have gone through a special, thorough course of training 
at the Navy electrical school, where the special electrical appliances 
of the Navy are taught, also wireless telegraphy. 

These skilled workmen are receiving good wages with excellent 
chances for promotion. All their living expenses are paid; thus their pay 
is nearly clear, and a reasonably frugal man can save most of his wages. 

These men are so thoroughly trained that should they decide to 
leave the Navy at the close of their four years’ enlistment, they will 
always be able to earn good pay at their trade. 

If you are between 18 and 25, know something about electricity, 


and are ambitious to win success at this profitable trade, investigate 
the openings the Navy has for you. Find out also about the healthy 


life and chances to see something of the world. 


Write for interesting free book describing the daily life of a U.S. 
man-o-warsman and for special circular describing the Navy 
Electrical School. If you write a postal for these books now, you 
won't give yourself the chance to put it off and forget. 


Bureau of Navigation, Box 69, Navy Dept., Washington, D. C. 
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If you must wait awhile before building all anew—why not 


| “LOVELIFY” the PRESENT HOME by ADDING 
, A CYPRESS TRELLIS—& AN ARBOR—& A NOOK? 


“*Puttering Around’’ on Such Things Will Make This ‘‘The Happiest Summer Yet.’ 


You will enjoy the 


27 PICTURES 


and 2 valuable charts, and 
will not forget to 
specify and insist on 


CYPRESS(of course) 


—not to please us, but 
because it is “The Wood 
Eternal” and saves you 
the bother of repair bills. 


You can do it yourself, 


& WE CAN HELP 


by sending you at 
once that great big 


: VOLUME 28 
: with full Working Plans of 

—complete Specifications 


and an Extra Supplement 
on’ What Vines & When” 


E: Above are four of the 19—all special designs by well-known architects—not one can be | 
si bought—but all are yours FREE with our compliments—in VOLUME 28. 
The 3 articles and 2 planting charts on Vines are alone worth 50 times the stamp it costs fo get this Book. 


OuT-OF-DOOR DAYS NOW—ALSO ASK FoR VOL. 35, CYPRESS SLEEPING PORCHES, &c—7 DESIGNS ° 


When planning a Mansion,a Bungalow,a Farm, a Sleeping-Porch, or just a Fence,remember— “With CYPRESS you BUILD BUT ONCE,” 


Let our" ALL-ROUND HELPS DEPARTMENT “help YOU. Our entire resources are at your service with Reliable Counsel. 


SOUTHERN CYPRESS MANUFACTURERS’ ASSOCIATION 


1219 HIBERNIA BANK BUILDING, NEW ORLEANS, LA. 
INSIST ON CYPRESS AT YOUK LOCAL DEALER'S. IF HE HASN'T IT, LET US KNOW IMMEDIATELY 
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**A road made smoother is a road made shorter,’’ 
said an old engineer. 

This is a pretty good text for a word about the way 
electricity is shortening the road to that great modern 
goal—Efficiency. That text applies to store and office 
as well as to factory, machine shop or distribution room. 

The steel industry offers a practical illustration. 
Growth means greater needs—need for bigger tonnage 
output, for lower production costs, for more efficient 
more economical methods with an absolute con- 
tinuity of process. It was these needs that linked steel 
and electricity. It was electricity that played a fore- 
most part in accomplishing that high industrial efficiency 
that has tte the steel industry its world-fame. 

Allied industries have felt the same impulse, and 
what has happened to construction work, mining, 
ship, car and engine building, is happening in count- 
less lines of industry throughout the country. Elec- 
tricity has raised efficiency in the fundamental branches 
of production, such oo tamed: mining, cement and 
brick laying, textiles, paper, etc., and in the vital 
manufacturing lines such as clothing, food products, 
shoes, soap, automobiles, household goods, office 
equipment, etc. 

In other words, the application of efficiency princi- 
ples led straight to electrification. 

To take the textile field as another 
example, the leading textile mills have found 
it a competitive necessity and a direct 
economy to use electricity in subdividing 
power units, in answering the need for 
clear overhead space unobstructed by shaft- 
ing and belting, and in using power sources 
most economically. 

In paper making, the facility with which 
electricity could accomplish motor drive and 
lighting made it a natural resource for regular 
power as well as for supplementary lighting = 


How Electricity 
shortens the road 
to Efficiency 


The Guarantee 
of Excellence on 
ds Electrical 


and emergency power generation. With wired power 
the mill proper need not adjoin water supply but 
could be located at such distance as might be demanded 
by shipping facilities and labor requirements. By 
such separation it often became possible to select the 
best waterfall instead of second or third best or to 
combine the power of several. 

Not only has electricity made it easy for cereal 
companies to improve their output by regularity in the 
speed of machines, but the cleanliness of electricity, 
eliminating unsightly belts and dripping oil cups, has 
made it possible to give plants a tidiness and attrac- 
tiveness that naturally led to the show-place plan for 
daily visitors. The visitor to the great bake shop, the 
towering sugar refinery or the a press room 
sees in all these strictly modern displays of productive 
efficiency the results of electrical help. The visitor may 
not guess the advantages of the speed control, or 
the wide economies of operation in electrically-run 
machinery, but the actual cleanliness of the modern 
way gives an impression of efficiency that has a selling 
power in itself. 

The reduction in insurance rates, which often fol- 
lows as a matter of course, the cleanliness which does 
so much for the acceleration of production, the immense 
increase of direct productive power through 
both machines and men—these are great fac- 
tors that have linked electricity and efficiency 
in the modern industrial world. 

If you have a problem to be solved, take 
it up today with your electric power and 
light company, or with any General Electric 
Company dealer oragentinyourvicinity. You 
will find them more than glad to co-operate 
with you, and no matter how complex your 
problem may be, they have at their command 
the service of any part of our organization 
that may be most helpful to them or to you- 


GENERAL ELECTRIC COMPANY 


tlanta, Ga. icago, Ill. Largest Electrical Manufacturer New Orleans, La. Francisco, Cal. 
altimore,Md. piceso. I Ohio in the W New York, N. ¥. . Louis, Mo, 
Birmingham, Ala. Cleveland, Ohio in the World Omaha, Neb, henectady, N. Y. 
ise, Idaho Columbus, Ohio Indianapolis, Ind. Louisville, Ky. Philadelphia, Pa, Seattle, Wash. 
ton, Mass, Davenport, Iowa acksonville, Fla, Matoon, Ill, Pittsburg, Pa. Spokane, Wash, 
puitale. N. ¥. Dayton, Ohio oplin, Mo. Memphis, Tenn, Portland, Ore, Springfield, Mass. 
utte, Mont, Denver, Colo. ansas City,Mo, Milwaukee, Wis. Providence, R. Syracuse, N. Y. 
§parleston, W. Va. Detroit Mich. Keokuk, Iowa Minneapolis,Minn, Richmond, Va. oledo, Ohio 
otte, N. C, 


Elmira, N, Y, Knoxville, Tenn. 


attanooga, Tenn. Erie, Pa Los Angeles,Cal. 


Nashville, Tenn. 

New Haven, Conn. 

For Texas, Oklahoma and Arizona business refer to Southwest General Electric Co. 
For Canadian 


refer to Canadian General Electric Company, Lt'd, Toronto, 


Rochester, N. Y, Washington, D. C 


Salt Lake City, Utah Youngstown, Ohio” 
iormerly Hobson Electric Co. Paso, Houston and Oklahoma City 
4129 
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WOULD YOU GIVE 
$12 to LEARN 
the AUTO TRADE 


AS CHAUFFEUR OR MECHANICIAN 7 


Then READ Carefully 


Before taking your course I was working 

ina —— at another trade. Iam now 

autos, as per your 
ment Plan. and have more 

to. I made $10 for 8 hours’ od 5 
yesterday. Thanking you for helping me with 2 
your course and employment plan. | am, Yours > 
truly, JOHN L. BORK, 973 Liberty St., Toledo, O. 5 


Have just overhauled a car with great success. > 
People told mea person could not learn by mail, and 5S 
1 will admit that it did have me guessing when I first $ ‘sg 
read your ad, but I am now conviaced. The Work- & 


your syst 
E.A TUCKER. Charlotte, Mich. 


If we PROVE to you that we have: 
started hundreds of others into the: 


repair business and as chauffeurs—who had no 3 
previous experience and who knew no more~ 
about an auto than you do right now — will yous f 
enroll? —of course you would. Now the next 6 
thing for you to do is to write me pa as quick » 
as possible and LET ME PROVE 

H. M. Fewins and S. T. Slayback, both graduates, are now running a = 


a week an 
town, Kans., was farming, 
his income e repair ‘and sell selling autos. 
eCle' 


that i: 


beca 
more than = his salary. w in Denver, cio. 
Fou: . ey of Washingtonville, Pa., was in another line of 2 = 
work. * He ee gh r course and is now at the head of the leading garage 5 
of Milton, Pa. g 
And we could continue until we had filled this and several more pages. a 


Our book = 


H 
the world has 


Open a Repair Shop of Your Own 
BE AN AUTO MECHANICIAN 
We can so thoroughly train you that you can open a, 
repair shop or drive acar and make many times more: a 
than you are making now. Don’t forget, we help you a 
get your start with our Employment Plan, if you want it. 


DYKE’S NEW IDEA OF TEACHING: 
BY MAIL WITH WORKING MODELS: 


is something new. We use rca’ working models — not just one = 
but Ave. On these models you get actual practice, see the 
actual operation and learn more than you could from the auto 
itself—it’s easy and quick. You don’t have to study hard with % 
this system — we seach through the eve—a new iden. We are the 
originators of the system of teaching by mail with models. Wes 
also use charts — 4 of them and a 16 page manikin. Our 40 
instructions and Kepairman’s Instructions are simplicity 5 
iteelf—simple as A B O 


Our Employment Plan for Students: 
— represents years of work to provide something that 
= other school had, namely, a way for the graduate to get * 
—— with auto and garage owners, to prove his abil ty % 
immediately secure profitable employment. 

Mr. Dyke has been identified as a pioneer inventor, supp! a 
man, etc., with the auto industry since its beginning. e 
originated the first auto supply co. and ~~ 7 the first book 
on autos in America. Noother man with such experience is to- 
day teaching others. And all the experience and inside informa- £ 
tion of the auto business he has thus gained, is embodied in this 3 
Employment Plan. 


Qa” WRITE TO-DAY for Details of 
Employment Plan and THIS FREE BOOK 


It is instructive and interesting—does not cost 
you a cent and places you under no obligations 
whatever— You need it for your own sake, not mine. 
Don’t wait—there’s no profit in waiting— WRITE 
NOW and learn how you can obtain all this train- 
ing for only $12, if you act immediately. 


DYKE’S CORRESPONDENCE SCHOOL OF MOTORING : 
Box 88, Roe Building, ST. LOUIS, 


WARNING: Mr. Dyke is the Originator and Inventor all ae 
for) of the Working Model System for Teaching by Mail. If others 
claim to give real models — have them prove it. 


a chance you may never 
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(Actual Size 25x 38 Inches) 


GASOLINE ENGINE 
TROUBLE CHART 


A Boon to Motorists 


A chart showing sectional view of gasoline engine com- 
piled by Victor W. Page, a recognized autom obile engi- 
neering authority. It shows clearly all parts of a typical 
four cylinder gasoline engine of the four-cycle type. It 
outlines distinctly all parts liable to give trouble and also 
—_ the derangements -— to interfere with smooth 
—_ operation. Simplifies location of all engine troubles 
insures against loss of time when trouble manifests 
itself. This chart is a complete review of all motor 
troubles. No details omitted. 


MAILED UPON RECEIPT OF 25 CENTS 


POPULAR MECHANICS BOOK DEPT., 318 W. Washington St., Chicago 


YOUNG MAN! LEARN DRAFTING: 


ONE of the most practical 

subjects of study today; an 
essential in most lines of engin- 
eering; indispensable in many 
occupations and often the se- 
cret of successfuladvancement; 
of no less importance to the 
farmer than the mechanic. 
There is bound to come a time 
when you will feel the need of 
the ability to “lay out” some- 
thing in accordance with the 
rules and conventions used in 
the drafting profession. 


Individual Study 
may be successfully engaged 
in with the aid of our new 
enlarged edition of the book 


A Practical Course in 
Mechanical Drawing 


By WM. F. WILLARD 
(For several years instructor in Mechanical Drawing at 
rmour Institute of Technology, Chicago) 


160 PAGES — SIZE 5x7— 157 DRAWINGS — CLOTH COVER 


Price 50 Cents, Postpaid 


There has been a real need for a book of this kind, as it 
clinches each problem in the mind of the student by 
giving the practical i of that problem to every 
day practice in some phase of the world’s work. It meets 
every modern requirement and is in advance of any other 
work on the subject. Excellent for use in sho , classes, 
trade or high schools. A complete detailed lescription 
of the contents of this book sent free upon request. 


Order of your Book Dealer or direct from the publishers 


EEE TV ASHIOD THOM 


| POPULAR MECHANICS BOOK DEPT. 
318 W. Washington St., CHICAGO y, 


1913 ENLARGED 
and REVISED 
COURSE — JUST “ 
( 
ing Models and the Charts, etc., make it easier - ~ ~ a 
= 
A Practical Course in 
| Mechanical Draw ing 
ARD 
GET INTO 
AVTO 
BUSINESS 
OPPORTUNITIE 
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Them There 


Give Me Ten Minutes a Day and I Will Do the Same for You 


Thousands of men and women have acquired an accurate, unfailing 
memory through my system of Memory Training. I have letters from 
fe) men in nearly all professions and trades thanking me for being of great 

= assistance tothem. Hundreds of them attribute their success and pros- 
“4 perity directly to my training. These whom I quote below are but a few 
of them. I want to send you others. 

You, young man in college, or you, ambitious 
worker taking a correspondence course—what good is 
your study doing you? Be square with yourself. 
Are you able to remember what you learn? If not, 


you owe it to yourself to train your mind so you can Y 4 
profit by what you learn. No education in the world ;|/ 
can help you unless you have a memory—a well gaa i 
Take inventory of yourself. You feel that others ° a at 


ordered mind instead of one that plays you tricks. 


do not give you credit for your real worth. There must ‘) 2\ | Ai 
a reason. Can you think and talk connectedly or are 


pint 
asst, Andiberionn Bel you always saying things that leap out before you give ao 


hem serious reflection? Do You Know How To 
Think? If not, Learn Now! 


A Perfect Memory 
Means More Money 


Yes, it means money to you every day of your 
life. My training will mean promotions, ability to 


Chicago. 


see new opportunities, a real capacity to think out S--~ >i 4 jy, Springs, Conn., wrote: 
big AY has always been 
There never was a big executive or great man in any line ——— bei — pont ant 
who did not have an excellent memory. If he did not have a ———-~ speak, but since prac- 
perfect memory he would be taking orders—not giving them. ticing your exercises 
Size up these big men. Why are they superior to you? Only in———_ feel quite at home.” 
this—that they can think have perfect memories. P7_ 
P. H. B., Alaska, wrote: “I have been using the 
principles taught, during my selling and am surprised 
¢ at the results, and I often smile when I have 
I had not been sure of.” 
Forgetting FREE—This Valuable Book 
” 
ig “How To Remember 
Simply clip the coupon—and mail it—or 
drop me a letter or postal now. You will 
A business man wrote: “Since Teceive my booklet by return mail. 
commencing Ican endure the grind H & 
ten hewn How To Get Free Copy of this Val. 
home feeling tiptop—not brain dusty uable Book—‘‘How to Speak In Public 
and all in, as heretofore.” 
Curator @ richly bound. Is exactly suited to meet 
Public M te: “Th . richly : y 
cises are most excellent and have the needs of the man or woman who de- 
C brought instantaneous results. With- sires to be a successful. public 
AC " in the past week I have been able to speaker. The price of this 
\Y S memorize a goodly number of scien- 1913 de luxe edition is $2. I 


tific names.” will, however, present a 


I Can Train You To Remember 7 Prot. 
Don’t Overlook This Opportunity 


enry 
rolls for my course of Dickson 
memory training 


cae 4 within ten days Dickson School 
By modern scientific methods the memory, like after reading of Memory. 

any other function, can be trained and developed. this offer. | 705 

All successful men have well developed minds and a 4 


penne. I have made thousands of them success- 
ul, 
If you want to win in the fearful competition of 
ay you must train. The sooner you realize this 
the sooner you start to advance. 
When you start with my wonderful system you will beaston- Coupon 7 RENE scsnanipercitiitiatcibichiaianekehdielbtaiiaminimeel - 
ished at your progress—at your ability to think and remember. Today , 4 
You can have a perfect memory. It will be a revelation to 
you, and your friends will also notice it. It will increase your 4 Street 


ow member;’’ also 
4 full particulars how to obtain 
a free copy of Dickson's “‘How 

to Speak in Public.’’ 


Please Mention Popular Mechanice 


| 
woe MO 
3 
| 
Prof. 
ica’s foremost 
ory Training, Publie An 
iN Ta 
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Wood-Worker’s Library 


POPULAR MECHANICS ADVERTISING SECTION 


A Complete 


50c Each | in 4 Volumes| $2 a Set 


s © 
Mission Furniture —How to Make it 
PARTS |, 2 and3 
comprising 98 designs, all different, with full instruc- 
tions for making each piece, and Wood-Working for 
Amateur Craftsmen, a book explaining every 


essential step in wood-working. 


The Mission Furniture books describe how to make furniture for every room in the house as well as swings and chairs 
for the porch and lawn. Whether you need a complete set or only some special article to fill in with here and there, 
you will find full directions, dimensions and working drawings for,making it in these books. The instructions are easy 
to follow so that even the amateur can get most satisfactory results. Every piece of furniture shown in the picture was 


made by one of our readers who is strictly an amateur with tools. 


so well pleased that he took this photograph which he has kindly allowed us to use. 


The Designs are Attractive and 


Book Part | 
Dining Chair— Lamp 
Stand and Shade— Porch 
Chair — Tabouret — 
Morris Chair — Book 
Rack — Library Table — 
Candlestick —-Noveity 
Chair— Magazine Stand 
— Lawn Swing — Com- 
bination Billiard Table 
and Davenport — Book 
Shelves — Blacking Case 
Tabouret— Roll Top 
Desk — Roman Chair- 
Settee—Pyrographer’s 
Table — Piano Bench — 
Shaving Stand— Waste 
Paper Basket—Cellarette 
Pedestal— Princess 
Dresser — Sideboard — 
Hall or Window-Seat — 
Plant Stand — Bedside 
Medicine Stand — Hall 
Chair. 


Book Part 3 — Just Published 


Arm Chair—Arm Dining Chair—Hall Bench—Piano Bench 

- ‘k—Book Stand and Music Rack—Book Troug 

Chafing Dish Buffet— Folding Card Table— Side Chair— 

Writing Desk — Dictionary and 

Dining Stand— Foot Warmer 
ree—Library Table— Magazine Rack— Magazin 

"Plate Rack 


—Book Rac 


—Hall 
Stand — Pedestal — 


Magazine Stand — Round 


Adjust the Irons—Squaring U 
Up Rough Stock—Whetting P’ 


a Tabouret — How 


Here is a testimonial showing other possibilities : 
H , Miss. 


Popular Mechanics Co., 318 W. Washington St., Chicago. 

Sirs: Please send me Part Two, Mission Furniture: How to 
Make It, by mail prepaid. I have Part One, and have made and 
sold $400.00 worth of one piece of furniture, and Iam not a carpen- 
ter either, but with the instructions “ Written so I can understand 
it,” I have a business of my own. Yours truly. 

JOHN S. COLEMAN. 


These four handy ket size (5x7) working manuals, 512 pages, 
223 illustrations, 98 working drawings, printed on the best book 
paper and durably bound in handsome cloth will be sent prepaid 
to any address for $2.00 or any one volume postpaid for " 


Ask Your Book Dealer or address the publishers 


Popular Mechanics Book Dept. 


318 W. Washington St. CHICAGO 


of Most Approved Patterns and Comprise 


i Plane Irons and Chisels—Making a Bi i 
to Make an Umbrella Stand — Making 
a Magazine Stand — Making a Table — Making a Cabinet 


He experienced no difficulty in the work and was 


the Following: 
Book Part 2 


Two China Closets—Two 
Arm Chairs— Rocker — 
Side Chair— Mantel 
Clock — Lamp Stand — 
Two Foot Stools—Book- 
case—Magazine Table— 
Smoking Stand — Wall 
Case — Waste Paper 
Basket — Music Stand — 
Hall Clock—Cedar Chest 
—Child’s Dresser—Couch 
—Oil Lamp—Grill—Two 
Writing Desks— Library 
Set— Buffet —Bedstead— 
Dining Table—Medicine 
Cabinet — Telephone 
i Stand— Plate Rack— 
| Dining Room Shade— 


Wood-Working for Amateur Craftsmen 


covers the essentials of wood-working thoroughly 
and contains chapters on the following: 

Making Out a Stock Bill—Laying Out Ro 

Saws — Sawing with Hand Saws — Planes: 


h Stock—Hand 
dow to Set and 
Mill Planed Stock —Squarin, 

ne Irons and Chisels—Grind- 
rd Box—Making 


= 
| | MISSION FURNITURE | | || MISSION FURNITURE | 
| How To MAKE IT How ToMakrir | | 
| | | | 
| | 
| 
| 
i : Sa). 
+ 
4 
: 
Shelf — Sideboard — Umbrella” — Oak 
Table — Tabouret — Wardrobe — Window Seat. 
MISSION FURNITURE | 
| WooD -WorKING 
How To MAKE IT For | 
AMATEUR CRAFTSMEN | 
| | 


ic 
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This Book Will Help You 


FREE 


Examination 


The Man Best Informed Wins Out 


VERY ENGINEER should make it a point to know the theory of what he is 
doing. It is not enough to do what you are told. A man can do what he is 
told for ten years without making any satisfactory progress in his occupation. 


When you are told to do a thing, it means that some one else 
has done the thinking, weighed the evidence, and decided on the 
course to pursue. Of course, if that be your work, the only thing 
is to do it when you are told. But don’t deceive yourself into 


PLAIN FACTS 


that you should know, plainly 


explained in Audels Answers 
on Practical Engineering 


1, Answers on Air. 2, Water. 3, 
Ss . 4, Fuel and Heat. 5, Steam 
Boilers. 6, Boiler Gonstruction. 
7, Water Tube Boilers. 8, The Steam 
Gauge. 9, The Safety Valve. 10, 
Properties of Steam. 11, Installation 
of ilers. 12, Management of 
Boilers. 13, Engineers’ Law. 
Firemen’s Law. 15, S$ 
ines. 16, The Valve and Valve 
ear. 17, The Corliss Engine. 18, 
Engine Arithmetic. 19, Lubricators. 
20, Installation and Operation 
of Engines. 21, Steam Pumps. 
22, Injectors. 23, Feed Water Heaters. 
24, Steam Heating. 25, Steam Traps. 
26, Belts, Gears, and Pulleys. 27, 
Steam. Turbines. 28, Refrigera- 
tion. 29, Practical Electricity 
30, Elevators. 


When you spend your 


good hard earned 
money for books, always make sure that 
you are going to receive something that 
will assist you in bettering your position. 


Carry It in Your Pocket for One Week 


thinking that ten years of experience of this kind will give you as 
much ability as if you did at least some of the thinking and planning 
for yourself. The way to advance is to think and know what ought 
to be done, and why it ought to be done a certain way. 

Try to get a broad view, not only of your own part of the work, 
but of everything that in any way comes in contact with it. 
Understand the framework of which your work is but a cross bar. 
Know something of the cause of which your work is but an effect. 
Know something of the effect of which your work is the cause. 
And, above all, know why it is done one way, and not another. 


Learn the Theory Underlying the Work 


Good books thai teach, no matter what they cost, will 
earn you more money than anything else you could buy. 


if You Are Interested sign, and mail 
e coupon, 


and it will bring to your plant a book of 


and at the end of the time, if you do not think the book 
is worth one dollar, mail it back to us. 
can mail us $1.00 in payment for your copy. If you 
fail to consider this liberal offer you are not deal- 
ing fairly with yourself. We take all risk that “* Audels 


mswers on Practical 


Engineering” is a book you 
should own. Act now before you forget it. 


sterling merit, for free examination. Pract tical 
You can have one week in which to Engineering 
dig out the mine of valuable in- 

j 1 in i lilk the book, I ise to send 
formation contained In its 200 you within? it 
or more pages. DOLLAR, in full payment; if 1 do not keep 

it, 1 will mail it back to you within 7 days. 
If it is, you “Sy 
P. M. August "13 


| 
=z \Q> =. 
3) 
| 
2] mer y 
S. \ 
| 
| 
{ 
OY 
Please 
AN send me 
SS se copy 
wers 
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i This $15 Drattsman’s Outtit 


But you must write at once. Offer expires 
in 30 days. I make this most exceptional 
great offer only to a limited number of 
selected students.— Just think of it! A complete, reg- 
ular Draftsman’s $15 Working Outfit with high grade 
Imported German Silver Set of INSTRUMENTS —ALL FREE 


Drafting Work As Soon As You Enroll— 
Earn While Learning what As 


can begin earning a handsome income while learning at home. Rend the free coupon to me today and 
I will tell you just exactly how you can begin. I mean just what I say. This is a great extra special 
offer Iam making. You should write at once. Absolutely no obligations of any kind in sending the 
coupon. But you must write at once. I cannot make this offer broadcast to everyone. So I will 
take the names in the order that they are received. Get yours in early. 


e a Draftsman! 


Draw $125 to $175 permonthat once 


There is an urgent demand always for skilled draftsmen. Our 
companies are issuing calls every day for men to fill positions 
paying from $125.00 to $175.00 per month. Many — paying 
75 to $100 per week always open. Work is light, pleasant an 
profitable. nlimited opportunities for expert draftsmen and 
u 


if 
designers. Mail coupon for valuable book, “Successful Drafting.” It explains rf 
how you can become a skilled draftsman in a short time. It’s free—Just think : 


Chief Draftsman Wil instruct you personally | 


A most wonderful opportunity for a ff competent and placed 
limited and selected number of ambitious men! For over twenty years I have § lar salary, paying 
been doing the highest paying expert drafting work. Iam Chief Draftsman §f $[75'00° per ‘month 
of a large and well known company. Long ago I saw the urgent demand for gad {yraieh you free 
practical, trained draftsmen and I organized my practical method for —_ 

antitio men whom I trained personally. Each month the demand for 


practical, trained draftsmen is growing —higher salaries are being paid right 


d 


FREE along. Never before have we felt the need as we do today for men who really 
Outfit Co - know practical drafting — the way I am training my students. At this time I 
can accommodate a few more men of 16 de 
Chief Draftsman: time. If you write me at once I will send you my , “Successfu 
tT oan as. Drafting,” with full particulars—all free. But you must write to me — 


Without-any obligation on me, or send coupon now. 
® Mail Free C N 
raftsmanship” and full par- 
ticulars of your Viberal * Personal al ree oupon OW 
Instruction” offer to a few students. 


It is understood that I am obligated . Mail this Free Coupon ai once and I will send you my book 
in no way whatever. “Successful Draftsmanship” and full particulars —all FREE. 
I will send pd book if you write at once, absolutely free — also particulars 

lc iniacinbtictitnndinconinninnd about my offer to a few ambitious men who want to make from $2,500 to 
si: (hata $5,000 a year. No obligations whatever on you in sending the coupon. 


ADDRESS Address Cc HIEF DRAFTSMAN 


Div.119Z, E it Co. (Inc.) CHICAGO, ILL. 


7 | | 
| 

INCH 
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CLASSIFIED ADVERTISEMENTS 


We have records to 
prove that a classified ad 
in these columns will 
find a buyer for almost 
anything which can be 
sold. Doubtless you 
have some article of 
value to some one else 
which you no longer 
need. Why not turn it 
into money ? 


Advertisements in this section, 15 cents per word, each insertion, minimum 

10 words, payable i in advance. To insure ads being inserted under proper class- 

~ head in the September issue, copy must reach this office not later than 
ugust Ist. 


Milwaukee, Wis., June 1, 1913. 
Popular Mechanics Magazine, Chicago, Ill. 


Gentlemen: Replying to your favor of the 3rd inst. in regard to results from our 
classified ad in your magazine, beg to say that while we have been classified advertisers 
continuously for over ten years, we did not try Popular Mechanics until the past few 
months. We felt that most of the inquiries would come Srom “ kids” and our proposition 
is not one for the ordinary canvasser but requires agents having some financial responsi- 
bility. Results proved we were mistaken and we have secured a large number of 
responsible agents for the Drake Cigar Lighter, which sells for $10.00, many of whom have 
already sent in their third order for goods. One order we received will pay for a year’s 
advertising in your magazine. We do not go by the number of inquiries received, as any- 
one can write a “pulling ad,” but figure results by crediting the sales made by our 
agent to the publication which brought us 
that agent. Anyone with goods of merit and 
It is to be noted that a fair proposition can make good in Popular 
the article handled by Mechanics. Respectfully yours, 


these agents sells for $10 ciined) DRAKE MANUFACTURING CO. 


AUTOMOBILES 


GUARANTEED 5,000 miles without punc- 
ture. If your tires are old, don’t throw 


them away, or you'll throw away $50 


to 


$200, With Durable Treads we give you a 
written guarantee for 5,000 miles without 
puncture. This is binding, whether your 
tires are new or old, treadworn, rim-cut or 
rut-worn. Write for interesting booklet and 
special discount at once to Colorado Tire 
and Leather Company, 1112 Karpen Bidg., 
Chicago, Ill.; 464 Fourth Ave., New York 


1326 Acoma Street, Denver, Colo. 


451 Golden Gate Ave., San Francisco, 


tINDING the cylinders, and fitting 


pew pistons and rings, will make your motor 
as quiet and powerful as it was when new. 
The cost is moderate. Advise bore diam- 
eter if desire ge We also expertly 
weld broken arts. Send for booklet. 
Waterbury Welding Corporation, Waterbury, 


Conn. 


EMPIRE, Diamond, Ajax Goodrich, 
United States, Miller, Michelin casings, 28 
x3, $8.50; 30x35, $8.90; 30x3%, $12.75; 
32x3%, $13.65; 34x4, $20.50. Other sizes 
accordingly. Dunlops, $1.00 extra. Write 
for new bulletin, listing all sizes. The Auto 
Tire Brokerage Co., 1404 Michigan Avenue, 


Chicago, Tl 


~¥OR Sale—C heap, one two-cylinder, one- 
ton Buick motor truck; one “%-in. cylinder 
air pump; one 4-in. cylinder “power pump; 
one pneumatic water tank, 4 ft. in diam- 
eter by 12 ft. long; all of the above have 


been used only 12 months. Address 
Reams, Council Bluffs, Ia, 


L. H. 


AUTOMOBILE Instruction—$55.25. Four 
weeks’ course. Best equipped school in the 
country. Men enrolled from all parts of the 


Ss. Booklet P. M. on request. 


° yest 
Side Y. M. C. A., 318 West 57th Street, 


New_York. 


AU ~ AUTOMOBILE Repair and Machine Shops 


should send for our catalogue of 


Phosphor Bronze Bushings; 350 stock sizes 
hsted. Wm. B. Anderson Foundry Co., 24- 


30 So. Clinth&h St, Chicago. 


LOOK—Drive a car, time engines, 


set 
valve magnetos, good points on driving and 
repairing cars. So you can understand. 
Send loc to E, W. Solean, Belleville, N. J 


FOR ‘Sale—1912 Ford runabout ; run 3,000 
miles. Will take good motorcycle or motor- 
boat as part payment. For description write 


Rogers, Windom, Minn. 


ALWAYS bargains in used automobiles 
and motorcycles. Write us before buying. 
Also supplies by parcel post. Motor Supply 

Wis. 


Co., 645 Third 8t., Milwaukee, 


WANTED—Metz four- cylinder automobile ; 
trade extra value motorcycle. Harry Fesen- 


feld, Black Earth, Wis. 


“THE Last Word in Automobile Liter- 
ature—New Book, ‘‘The Modern Gasoline 
Automobile,”” 700 (6x9 in.) pages, 500 
illustrations, is superior to any treatise 
heretofore published. Deals with every 
modern improvement. Price, $2.50 postpaid. 
Popular Mechanics Book Dept., 318 W. 


Washington St., Chicago. 


AUTOMOBILES, $35 up, and parts for AUTOMOBILE SUPPLIES 
any make of car. Write us. Progress Brok- 
erage Co., 527 Grant St., Buffalo, N. Y. FORE-DOORS at Cut Prices! To reduce 
~~ ed stock we are offering big reductions on all 
ONE Auto Truck, 4-cylinder, 2-ton plat- our standard Fore-Doors. Write today and 


form 6x8, with stakes. 1314 West 2lst St., | secure a bargain while they last. Address 
Chicago, Til, Dept. D, Auto Specialty Manufacturing Co., 
AUTOMOBILE Instruction. A complete | dianapolis, Ind. 
home study course that shows you exactly FOR Sale—18 horse-power, two-cycle 
what you want to know about the automo- motors used in taxicabs, suitable for motor- 
bile. 220 page book giving definite, thorough, boats, 
authentte and practical detailed information | East 1 Street, New York City. 
about every part of the automobile as well , . 
as thorough instruction in regard to driving, wa ARANTEED tor $3 
repairing and general care of the complete | price, $8. Money back proposition, F. EB 
car. 190 illustrations, $1.50 postpaid. Alford, Gos 
Popular Mechanics Book Dept., 318 W. | —— 
Washington St., Chicago, CYLINDERS reground and fitted with new 
pistons and rings for $7 to $11 per cylinder. 
SEND stamp for classified list of 1,400 The Crown Machine Shop, Crown Point, 
the United States Ind. 
all makes. Bargain prices, from $50 to THE Economy Gas Va 
> porizer saves 410% 
se. 008. Automobile Trade Journal, Phila., | to 50% gasoline consumption. We can prove 
it. Rasily installed No holes to drill. 
WANTED—Hustlers to sell and install Fits between manifold and carburetor. Will 
Essenkay. Kssenkay is a tire filler—it takes | P€aY you to investigate. Chadwick-Mac- 
the place of air-filled tubes in automobile | Donald, Adrian, Mich. 
tires. Impossible to have punctures or blow- OLINE Engine Trouble Chart—a sec- 
outs. Rides like air. Increases tire mile- tional view showing clearly all parts of a 
age. Toes away with tire troubles. A chance typical four-cylinder gasoline engine of the 
for the right man to get into a big paying | four-cycle type and outlining distinctly all 
business. The Essenkay Products Company, parts liable to give trouble. Also details 
3702 Wall Street, Chicago. = the ar apt to interfere with 
smooth engine operation. Invaluable to 
$50. howe receipt of 25 cents by Popular Mechanics 
w as ur sheet shows photographs Look Dept., 318 W. ashingt n St. Chie 
of 60 for sale. H. Graham Automobile 


each; in good order. Leets, 153 


Goshen, Ind. 


Co., 3 Mie higan Ave., Chicago. MAGNETOS Wanted—Will pay cash for 
FIVE Passenger Oldsmobile, dec “bar- E xchange, 1463 Michigan Ave., Chicago, _ 


gain. Ulysses Fortier, Tuka, Okla x KEROSENE For Automobiles—Our new 
FREE. Catalogue. Automobile Books. Model B. uses successfully half and half 
Nelson _ Book Co., Barton, _ Vt. mixture lowest grades kerosene and gaso- 
~ —————————~ | line. Satisfaction guaranteed or money re- 
~ FOR Sale—Pierce Arrow Limousine, used funded. Greatly increased power, very slow 
very little. In excellent condition. Reason- speed on high. Starts easy at Zero. Special 
able price to early buyer. J. F. Allen, 111 | Agents’ prices. Dep't. P. M. The Air- 
Broadway, New York. Friction Carburetor Co., Dayton, Ohio. 


SEND stamp for classitied list of 1,400 “BIG money vulcanizing at home. Easy 
used cars throughout the United States, all | learned. Book 25c. Vanderpool’s, Serta 
makes. Bargain prices from $50 to $35,000. | field, O 
Automobile Trade Journal, Phila., Pa. NEW Pressed Steel Frames. 34x163", each 

- : $10. Automobile boilers bought, sold an 
$6 x repaired. New 3 ton chassis and wheels 
$10.96: Saal. $14.90. Evers $100. Lucas & Son, Bridgeport. Conn. 
Printed 2,500-mile guarantee with every tire. -20— ° ‘ 

Send for folder “Facts” Now! State size | 30x 3 x 3%— $1383.60; 
used. Peerless A aes Company, 1588X Broad- | 34x4—$17.25—$4.75. Other sizes, prices 
way, New Yor’ accordingly. Write for complete catalog. 
10% with order, Balance €.0.D. Exam- 
open front cars. Prices | jnation allowed. Para Auto Tire Co., 


r A_ postal will bring particulars. | 1417 Michigan Ave., Chicago, Tl. 

Economy Service Co., Box 650, Indianapolis, | —SyFaM auto boilers bought, sold and fe- 

Ind. paired. J. L. Lucas, No. 2 Fox &t., 
“THE How and Why of the Automobile’ | Bridgeport. Conn 

—A 200-page book of practical information | ~ AUTOMOBILE model. Every part shown 

for seekers after the fundamental facts re- | and named. You can to all intents and 


gaiding the gasoline engine and its appli- | purposes take off the wheels, raise the 
cation to the motor car. Interesting and hood and remove the body; exposing to 
instructive to both the beginner and the ex- view the vital parts. The only practical 
pert. Bound in full cloth—250 illustra- method of studying the automobile. Price, 
tions. Price, $1 postpaid. Popular Me- | 50 cents postpaid. Popular Mechanics 
chanics Book Dept., Chicago, Book Dept., Chicago. 
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MOTORCYCLES, BICYCLES & SUPPLIES 


GUARANTEED Used Motorcycles, All 
Makes, $40 up. Merkel Light 2% H. P., 
Battery Model, Indian, Loop frame, 
Magneto, 5 H. $ List of other bar- 


gains upon et A. H. Patterson, 
1080-1082 Bedford Ave., Brooklyn, N. Y. 

1912 6 H. P, MERKEL Twin for Sale— 
With 1913 Majestic side car, speedometer 
and luggage carrier. Outfit complete, $225; 

without side car, $175. Deming Smith, Box 
233, Niagara Falls, N. Y. 

$35 AND Up—Motorcycles, all makes— 
Indians, Excelsiors, Harley-Davidsons, De 
Luxe, Thors. Send for big list. H. Graham 
Automobile Company, 1233 Michigan Ave., 
Chicago. 

BRAND new Eagle, $175. 160 Excelsior 
Twin, $135. De Luxe, 1913, 9 Twin, $215. 
1912 Harley, $140. 1912, M. M., $75. 
Arthur J. Henderlong, Crown Point, ind. 


POPE Motorcycle, fine condition, 1912, 
rode 75 miles, magneto, free engine, lamps, 
carrier, tandem attachment, all for $150. 
McDougald, 5322 Windsor Ave., Chicago. 


1913 YALE Twins, brand new machines, 
$250; demonstrator, run 1,000 miles, $225; 
$270. Fred E. Field, Cats- 


USED motorcycles. Full line at lowest 
prices. Any make or model. Special reduc- 
tions for August. Descriptive list on request. 
Early buyers get best selections. Seeber & 
Hofheins, Buffalo, N. Y. 

P, READING Standard $29. 4 
H. P. Marsh, $45. 1912, 7 H. P. Excelsior, 
like new, $140. Be quick. Wolke Cycle Co., 
Louisville, Ky. 

THOR 5, 1912 model, like new; ridden 
about 500 miles; magneto; free engine; tan- 
dem. $175. 1412 No. 28th, Phil 

FOR Sale— 35 Harley- Guar 
anteed first-class $195. Marhlon 
Stevens, Kendall, N. Y. 


WE want you to have our 1913 Mo- 
torcycle Supply Catalog. Ask for Catalog 
14. Give the name of the motorcycle you 
ride and ask for the Yellow Sheet. Save 
money by getting acquainted with us. 
Saufley Supply Company, Kansas City, Mo. 

MOTORCYCLES, all makes rebuilt, guar- 
anteed good as new. Indians, Harleys, Ex- 
celsiors, Readings, Kultures, Merkels. $25 
to $100. Tires $3 to $6. Buy direct. 
Save dealers’ profits. Deninger Cycle Co., 
Rochester, N. Y. 

BIG bargains in_second-hand motorcycles, 
25 up. Indians, Harleys, Thors, celsiors 
and Merkles. Write for descriptions. How- 
ard A. French & Co., Baltimore, Md. 

DON’T buy a Bicycle Motor Attachment 
until you get our catalog and prices. Shaw 
Mfg. Co., Dept. 27, Galesburg, Kansas. 


AERONAUTICS 


TWENTY-FOOT Biplane Gliders. Get one 
¢f the best, the safest, easiest to operate, and 
enjoy flying in a moderate form. You can 
learn the art of flying and also make some 
money with it. Price, $35 each. Audrey 
Lambdin, Steele, N. Dak 

TURNBUCKLES, Sockets, 
Wheels, $6.25. Everything else proportion- 
ate. There’s a reason. Get it. 6 red 
stamps bring world’s largest aeronautical 
catalogue. Heath Aerial Vehicle Co., Chi- 
cago, 

OWN the World’s Best Flying Model 
Airship. It will fly straight up and down on 
the air very fast as long as the wind blows. 
Automatically controlled. Price, $1 pre- 
paid. Audrey Lambdin, Steele, N. Dak. 

WILL it Revolutionize Aeronautics? Ger- 
man invention. Flies 200 feet. Send 25¢ 
for model, $1 for six. Prepaid. Aeroflyer 
Company, Mattapan, Mass. 

KEMP Air-cooled Aeroplane Motors. 
oar t write us unless you are interested in 


~ HAV ERFORD slightly used motor- 
cycle, $80. G. Wills, Canal Dover, Ohio. 


efficient, and reliable power 
plant for your plane. hree sizes. Kemp 
fachine Works, Muncie, Ind. 


FASCINATING 


books and r 
samples and profusely illustrated uss, “ioe. 


Curtis Co., L4, Englewood, Chicag 

ACROBATIC Art, illustrated, ned, 
35c. Robert Lamb, 45 Grand Street, Spring- 
field, Mass. 

HOW to clean and dye your clothes. Write 
to Grossmann, Alta Vista Terrace, Chicago. 

3000 SELECTED Pictures for $3. <A 
Panorama of World Events. Political— 
Industrial—Social—Humorous—Tragic — all 
of intense human interest. A wonderful 
collection of 3,000 cartoons reproduced 
from the newspapers of the United States, 
Canada, Mexico, Cuba and the cities of 
the Old World, has been made by Car- 
toons magazine from more than one hun- 
dred and fifty thousand published cartoons, 


and, bound in an artistic and durable 
cover, are now ready for your library table. 
Vol. I, Jan.-June, 1912—$1. Vol. i, July- 


'1912—$1. “Vol. III, Jan.- -May, 1913 
—$l. Cartoons, 318 W. Washington St., 
Chicago. 


GAS for power is taking the place of 
steam for reasons of economy. Learn all 
about this great change by reading our new 
non-technical book on this subject, written 
by a first-class authority for the practical 
man. 192 pages, profusely illustrated, 
cloth binding. Price, $1 postpaid. Pop- 
ular Mechanics Book Dept., Chicago. 

“METAL Spinning’ is the name of the 
only book published on this interesting art. 
A concise working manual both for those 
who desire to spin metal as an art recrea- 
tion and to follow this work as a_ trade. 


80 pages. 33 illustrations. Price, 50 cents 
postpaid. Popular Mechanics Book Dept., 
Chicago. 


SHOP Notes—Many valuable kinds for 
blacksmiths are contained in our series 
of Shop Notes books, 9 each 


ington 8t., 
EDUCATIONAL AND INSTRUCTION 


Chicago. 


YOUR Motorcycle is not complete unless 
equipped with Dixie Specialties. Get the 
catalogue. Dixie Mfg. Co., Louisville, Ky. 

TWIN Yale, — Thoroughly overhauled. 
Act quickly. Flory, Lancaster, Pa. 

TWO Motorcycles, 3%-4 H. P., $65, 
$100. Perfect condition. Cleaver, Paim, Pa. 

BICYCLES, all sizes, $5 up. Write Mc- 
Dougald, 1118 North Clark St., Chicago, 

1912 5-H. P. Emblem Motorcycle, in 
perfect condition, for ready cash, $75. I. H. 
Silsby, 4508 Detroit Avenue, Cleveland, 0. 

FOR Sale—Pierce, almost new; Excelsior 
II. Singles. Both fully equipped, excellent 
H, T. Blinks, Michigan City, 
ni 


LATE model to wanted. Highest 
epee paid. Write Chas. Dodge, Albany, 


FOR Sale—19i12 Curtis Five. ag 


miles. $130. Edward Lawson, Kane. | 
FOR Sale. Flanders 4. Guaranteed con- 
dition. Oscar Schwalm, Sebewaing, Mich. 
$200 FOR Excelsior 1913, 7 H. P.; run 
60 miles. Thor 4, 1913, $182.50. G F. 
Hess, Monroeville, Ohio. 
TWIN cylinder Curtis motorcycle, $35. 
Frank Wehr, 106 4th h St.. La Saile. m* 
200 MOTORCYCLES, s Standard makes 
guaranteed for season, $50, $175. Acces- 
es; heavy carrier, $3; headlight, $3.50: 
Speedometer, $10; tires, $5. Chic: cago Motor- 
cycle Works, 738 ‘Sheridan Rd., Chicago. 


FREE—Largest Bicycle and Motorcycle 
Catalog in_ the South. Geo, W. Beardsley, 
Houston, Texas. 


FOR Sale—1913 Model, Motorcycles and 
Motorboats at bargain prices, all makes, 
brand new machines, on easy monthly pay- 
ment plan. Get our proposition before buy- 
ing or you will regret it; also bargains in 
used Motorcycles. Write us today. Enclose 
stamp for reply. Address Lock Box 11, 
Trenton, Mich. 

BIG bargains in good motorcycles we 
have taken in exchange on new ones. Send 
for special bargain list. Shaw Mfg, Co., 
Galesburg, Kansas. 

A-B-C_ of the Motorcycle—250 page 
“Show How’’ book for owners and _ opera- 
tors of moto: Fully cloth 
binding. $1, postpaid. Popular 
Mechanics Book. Dept., 318 Ww. Washington 
St.. Chicago. 

MOTORCYCLES and Bicycles pete: 
over st makes. $50 to 
$150; bicycles $% to $25. Get list today. 
Browr Music Co, °o119 Commercial Ave,, 
Chicago, 


CURTISS fiying boat, three-foot Model. 
Plan and instructions, 25c. Ideal Aeroplane 
Co., New York. 


COMPLETE Plan, drawn to scale, with 
concise ._ for. building a 3 foot 
Nieuport Monoplan Se Other Plans; 
Bleriot, 15¢; right, 25c; Curtiss, 35e; 
“Cecil Peoli’’ Champjon Racer, 25c. Set 


of five, $1. 40 pp. Model Supply Catalog, 
5e. eal / Aeroplane Co., 82% West Broad- 
way, 


BUILDING and Flying an Aeroplane— 
160-page handbook covering the building of 


types are followed. Fully illustrated with 
detail drawings. Price, $1 postpaid. Popu- 
lar Mechanics me Dept., 318 W. Wash- 
ington St., Chicago. 


$1—COMPLETE instructions, manufactur- 
ing interior, exterior decorations, garden fur- 
niture, statuary, mixing, casting artificial 
marble, concrete, plaster, papier-mache, com- 
position, marble-dust, soft metals. Making 
elastic, rigid moulds, modeling, gilding, col- 
oring, stuccoing frame houses. Mail name, 
address, for Free _ booklet, illustrations, 
beautiful art casts. Mahler, i117 Russell St.. 
Brooklyn, N. Y. 


UNCLE Sam is a Liberal Emplo: 7. Qual- 
ify for a Government position. e prepare 
you by mail for any Civil Service Examina- 
tion. Write today for free klet 32, 
Capital Civil Service School, Washington, 
District of Columbia. 

SEND Your Name and Address. I teach 
Penmanship by correspondence. Journal free. 
Francis B. Courtney, Box A 492, Detroit, 
Michigan. 


~ HOW To Make a Biplane Glider—Our 
book ‘‘Amateur Mechanics No. 2’ contains 
a complete detailed description of how to 
make one. Price of book, 25c postpaid. 
Popular Mechanics Book Dept., 318 W. 
Washington St.. Chicago. 


BOOKS AND PERIODICALS 


DIETERICH’S 50 Perpetual Motions. 
Tells all about perpetual motion, illustrates 
50 different forms. Tells about patent office 
practice in regard to same. Very interesting. 
Sent by mail postpaid on receipt of 25¢, coin 
or stamps. F. G. Dieterich, 662 Ouray Bldg., 
Washington, District of Columbia. 

BIND your magazines with our new binder. 
Just what you want. Postpaid, $1.50. Au- 
burn Supply Co., 7745 F, Peoria &t., 
Chicago. 


MECHANICAL Books, low prices. Stamp 
brings particulars. Lamont’s Agency, Mat- 
teawan, New York. 

“MAIDEN Widow,” 25c. Catalogue, 2c. 
Paul Duff, 2713 Mozart, Chicago. 

BOY’S Book of New Inventions—<A story 
of the adventures of a boy who went to the 
workshops of inventors, aviators, electricians, 
and photographers accompanied by a scientist 
to explain things. Told in a fascinating way 
and deals with wireless telegraphy, aero- 
planes, photography, motion pictures, etc. 
Price $1.6 oars. , Popular Mechanics 
Book Dept., 318 W. W: St., Chicago. 

ENGINEERS’ questions and answers for 
license, by Hobson, for twenty-five cents, 

postpaid. Send stamps. Reilly’s Book Store, 
Philadelphia, Pa. 


“HOW to repair your watch and jewelry. 
Write to Grossmann, Alta Vista Terrace, 
Chicago. 


THE Seven Wonders of the Modern World 
—What are they? Do you agree with the 
selection resulting from the international 
poll of greatest scientists taken by Popular 
Mechanics Magazine? The complete result 
of this vote showing the selection of the won- 
ders together with a historical sketch of each 
one reprinted in pamphlet form mailed to 
any address for 10 cents in stamps. Popular 
Mechanics Co., 318 W. Washington St., 


YOUNG Man! Learn Drafting—one of 
the most practical subjects of study to-day 
—indispensable in many occupations—en- 
gage in individual study successfully with 
the aid of our new “A Practical 
Course in Mechanical Drawing.”” 160 pages, 
157 drawings, cloth, 50 cents, postpaid. 
Popular Mechanics Book Dept., 318 W. 
Washington St.. Chicago. 

MATHEMATICS made easy for all by 
Ropp’s Calculator. Figures out, in the 
twinkling of an eye, every conceivable prob- 
lem that occurs in the Office, Store, Shop. 
Bank, Farm or Factory. Greatest time and 
labor-saving work on figures in the world. 
Ceeers ht 1912. Price, $1. Vest pocket size, 

Popular Mechanics Book Dept., 318 
we “Washington St., Chicago. 

SHORTHAND correspondence course by 
—_s greatest living court stenographer. 

by’s Speed Method makes experts. 
Ne failures. Catalog M8 free. Osgoodby 
School of Stenography, Rochester, N. Y. 


TRIGOGRAPH — Engineers, technical 
students, instructors, simplify your work, 
New chart shows graphically values of all 
trigonometric functions at a glance. Pocket 
or text book. ae ye 
0x25, to $1 pecial rates on 
des A. D. Burton, 5338 West Ohio St., 


} 
| 
Mechanics Book Dept., 318 W. Wash- 
small models and full sized gliders and 
machines. In both biplane and monoplane 
_ 
Chicago. 


. anteed 18,000 ¢ 
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OXYACETYLENE welding—How construct 
and use plant from materials handy. Scale 
drawings, fluxes, formulas, 50c. American, 
Aberdeen, S. D. 


FOR Sele. 8S. books, Commercial 
Law—I. C. 8. books, Drafting, cheap. New. 
3859 Coral” St.. Phila., Pa. 


~ MAKE big money opening safes and set- 
ting combinations. Write Wayne Strong, 811 
Temple, Los | Angeles, Calif. 

~ COURS by Mail: Civil Service, Nor- 
mal, ‘Academic, ——., Law, Real Estate, 
and Engineering. For ‘‘Free Tuition Schol- 
arship,” apply Carnegie College, Rogers, 
Ohio, 

WOOL Working for Amateur Craftsmen— 
128-page book, profusely illustrated, giving 
every essential step in _wood-working. Valu- 


manual training courses. Cloth, 50 cents, 
postpaid. Popular Mechanics Book Dept., 
Chicago. 

YOU can write 100 words a minute with- 
out knowing Shorthand. My new method, 
‘Abbreviated Longhand, simpler than the 
simplest shorthand, tried and approved by 
thousands. Your money back if not de- 
Sample lesson 20c. Full particu- 

Write today. A. B. Weaver, 
Court Reporter, Dept. C., Buffalo, N. 


TRADE SCHOOLS 


MAKE $5 to $8 a day as skilled Elec- 
trician, Plumber, Draftsman, Bricklayer, 
Moving Picture Operator. We teach you 
in short time at small expense, profitable 
trades. Free employment bureau places 
graduates in good jobs, Special limited 
offer now. Write at once for catalogue and 
full particulars—no 819Z, 
Coyne National Trade School, 51 E. Tilinois 
St., 


ANTE Young men to learn Archi- 
tectural Drafting. Earn $25 to $75 per 
week, Big demand, short hours, pleasant 
work, Particulars. Keystone Architectural 
Institute, Rochester, N. Y. 


PAYS fora plete, unlimited, prac- 
tical course in automobile driving and re- 
pairing. We have the best equipped school 
and most up-to-date shop in_ Chicago. 
Guarantee satisfaction or will refund your 
money. Day and evening classes. Call or 
write Dept. 1, Academy of Automobile En- 
gineering, Calumet 4707, 1452 Michigan 
Ave., Chicago. 
AUTOMOBILE School. You learn with 
your hands under the superintendence of 
the best instructors obtainable at the Chi- 
care School of Motoring. Write for par- 
tinlars, The F. E. Edwards Automobile 
School & Motor College, Dept. B., 1429 
S. Wabash Ave., Chicago, Ill. Phone Calu- 
met 3684. 


FOR ADVERTISERS 


ADVERTISERS—Here’s your opportunity. 
25 word classified ad inserted in ‘‘Cartoons 
Magazine’’ for Jvc, Cireulation, 23,6¢0 
copies. Send in your ad for the next issue. 
Cartoons Classified Dept., 318 -W. Washing- 
ton St., Chicago. 

YOUR 30 word ad in our 
card magazine, 20c. Elite 
N. 44th Court, Chicago. 


5,000 PAPER Drinking Cups, printed, 
$1.72 per Yarroll, New Britain, Conn. 
BARGAIN A Advertising Rate—Just to get 
acquainted. 15 words, one insertion; guar- 
“opies printed, and one year's 
subscription, 25c. 
Mich 
I WANT fo scnd you proof of the won- 
derful pulling power of Popular Mechanics 
classified pages. What's your proposition? 
Write me today. F. W. Johnson, Classified 
Dept., Popular Mechanics Magazine, 218 
St., Chicago. 


24-page post - 
Exchange, 3827 


Digest, Grand Rapids, 


COLLECTIONS 


CLAIMS: all kinds, collected anywhere. 
Fidelity Credit Co., Richmond, Va. 


PICTURES AND POSTCARDS 


CAMERAS AND PHOTO SUPPLIES | 


FIVE Million Dollar San Francisco public 
building destroyed by fire and quake. Large 
real 25c each, Six different 
views, $1, P. O. or express order. Pacific 
Mercantile Agency, 961 18th St., Oakland, 
California. 


OUR club has members in Hollend, China, 
Japan, Germany, etc., who would like to ex- 
change postcards with you, Membership, 
léc, Elite Exchange, R 16, 3827 No. 44th 
Chicago. 


RECEIVE beautiful cards from many 
countries. Membership, 10c. Jolly Card Ex- 
change, Box 132, Decatur, Ind. 


FOLDER, 64 State Capitol Views, 20c. 
22 Chicago views, 10c. Fountain pens, 25c. 
Chicago pennants, 25c. Gents’ fine alligator- 
leather porte books, Tie. Elite Exchange, 
rR 16, 3827 No. 44th Ct., Chicago. 


ANSPARENT Pictures, French pee. 
Four, 20c. 8S. Wra, Longbeach, Calif 


MAKE money exchanging 
plan and trial membership in the Great In- 
ternational View Card Club, 10c. Jennie — wd 
Cole, Dept. 4, R. R. 1, 3 New Albany, 

DOZEN different beautiful colored 
cards Southern California, lic. Palm Stamp 
Co,, 249 N. Carondelet, Los Angeles, Cal. 


¥REE—Four fantastic | imported mademoi- 
selle post cards. Send léc, help pay for 
advertisement and offer. Landsman, 422 
Third Ave., N. Y. 


SPLENDII» offer and fifteen finest post 
cards, 0c. Box 141, Atoka, Okla. 


PANORAMA views, 5x27, U. 8S. Capitol. 
Inaugural of Pres. Wilson, 25¢ each. 8. 
Patchett, Station B, Washington, D. C. 


18 PRETTY post cards, 1l0c; 40 for 20c. 
J. R. Dickey, Box A9, Smuggler, Colo. 


FLOOD Views, 60 subjects; 
“‘Rescues,"’ ete., 5c each. 
Helena, Ark. 

PHOTOS —Pretty 24 miniature 
“*beauty poses, 10c. Curtis Co., 
Englewood, *hicago. 


25 BEAUTIFUL Postals for 10c; send 
coin. Victor Postal Co., 3809 Alta Vista 
Terrace, Chicago. 


HAW AIL. AN Girls; 200 scenics. 
Dozen, 25¢: 100, $1.25. Hawaii & South 
Seas Curio’ Honolulu. 


3,000 SELECTED Pictures for $3. A 
Panorama of World Events. Political 
Industria]—Social—Humorous—Tragic all 
of intense human interest. A wonderful 
collection of 3,000 cartoons reproduced from 
the newspapers of the United States, Can- 
ada, Mexico, Cuba and the cities of the 
Old World, has been made by Cartoon: 
magazine from more than one huncre.! 
fifty thousand published cartoons, ani. 
bound in an artistic and durable cover, are 
now ready for your library table. Vol. 1, 
Jan.-June, 1912—$1. Vol. TI, July-Deec., 
1912—$1. Vol III, Jan.-May, 1913—-$1. 
Cartoons, 318 W. Washington St., «chicago. 


STAGE Beauty Poses. Four entrancing 
full-length Stage Beauty Poses, in colors, 
fourteen inches high, and twenty life-like 
illustrations of other poses, etc., only 1c. 
(Stamps will do.) tordon Art ‘Co., Dept. 
P, New York City. 


RECEIVE postcards from new acquaint- 
ances everywhere. Membership, I%c. Cow- 
hoy Club, Texas, 


_POSTALS 


“Breaks,” 
Cavett Turner, 


Just Girls; 10 nifty poses 12. 
2 25 Bailey, 110 Maple, Napanoch, 
x. 

IF you really want to exchange post 
cards, try our splendid club. Lists circu- 
late in many countries. Membership, 10c. 
Nialeyon Club, Box 133, Erie, Pa. 


YOU'LL get cards from everywhere. 
Membership 10c. Idaho Card Exchange, 
Dept. K, Box 906, Boise, Idaho. 


CEMENT 


COLLECTIONS; any kind, anywhere. 
Commission bas Great Eastern Mercan- 
tile Ageney, New Bedford, Mass. 


MAILING LISTS 


FREE to business men, copy of our com- 
prehensive ‘“‘Silent Salesman.’’ Contains 
over 2000 different classifications of Mail- 
ing lists with number and price of each 
list. and information every business man 
needs. Accept this free offer. Trade Cir- 
pond Addressing Co., G 164% W. Adams, 

cago. 


IF you want the best imformation on 
cement and concrete construction, subscribe 
for Concrete-Cement Age, leading cement 
and concrete monthly. Sample copy. 10 
cents. Yearly subscription, $1.50. Con- 
crete-Cement Age, 135 Newberry Blidg., De- 
troit, Mich. 


DUPLICATORS AND DEVICES 


HOW to get a Hektograph that will make 
150 copies in 10 minutes; letter size, $2. 
Write for circular. Heyer Duplicator Co., 
Us No. La Salle St., Chicago. 


TRIAL Offer—To introduce Inst@nto de- 
veloping paper to amateurs, manufacturer 
will send prepaid one full gross 4x6 or 
smaller and % gross Postals for $1. Re- 
sults guaranteed, Three samples dozens 4x6 
or postals, 25c. The Photo Products Co. 
(Dept. J.), 6100 La Salle Street, Chicago. 


THE Finest German A tigmat Lens on 
Earth—Extremely low prices. Send for cir- 
cular K. W. J. Lafbury Co., 305 N. Fifth 
Ave. . Chicago. 


PHOTO Postcards from any size films, 3c 
each. Cards sent by return mail. Send for 
samples, La Moille Postcard Works, Box A, 
La Moil 

GRA X Camera, 5x7, with Goerz lens 
and Magazine holder, $110. Edward Lawson, 
Kane, Pa, 

SANDE BON ~ De Luxe (finest era 
made), isignette, 5x7 Premo, feiss Toners. 
Photo Spec —_ half price. Ask list, Box 
218, Oak Park 


FILMS Developed Free, Any 
reproduced on post cards, 55c dozen. lo 
enlargements, 45c. 500 variety Black Hills, 
Bad Lands, Omaha Tornado, Curiosity Pho- 
tographs, etc., 45c doz, Send l5c for samples, 
lists, ete. Ricard, Expert Photographer, 
3327 Fowler-A, Omaha, Neb. 

FORMULAS for eight of the v latest 
wrinkles and fads in photography, 25c. n- 
cludes instructions for making Magic Disap- 
pearing Photos (real money makers), Photo 
Sofa Pillows and Neckties, beautiful tran-- 
parent colored pictures on watch cas. 
chinaware, ete., and other novelties. P. 
Kenson, Stewartville, Minn. 


FREE Developin Printing (glossy or dual 
finish), Brownies, 3c; 2%x4‘e, 4c; SA and 

5, 5 Send us a trial order. ' Porsonal 
attention of our expert in correcting your 
failures. Consult him free. — 
421 Longacre Bldg., New York (i 


OUR studio method will give you 
sults in developing and printing than you 
have ever had. If you will send one film for 
free sample print we will prove it. Address 
all work to Lansing Studio, Box 1485, 
Springfield, Mass 

TAKE and make your own photographs 
2%x4%q camera, automatic shutter, develop- 
ing outfit, chemicals, ete., complete, sent 
prepaid anywhere in the U_ 8. upon receipt 
of $5. Camera ta 17 East Main st., 
Marshalltown, Iowa 

DEVELOPING, ten cents roll, any size. 
Prints 4x5 and Post Cards, four cents. All 
smaller sizes three cents. 8x10 enlarge- 
ments, forty cents. 0. K MeLaughilin, 
Detroit, Mich. 


DEV ELOP IN i and | Printing © of Q Quality. 
Trial order—any exposure film de- 
veloped and printes Rex Studios, 60th 
and Girard Ave., Pullade Iphia. 


~ PHOTO Supplies by Mail—We « develop acy 
size roll film for 1l0c, 6 or 12 exposure. 
Prints on Cyko, 3, 4, and 5 «, postals 5c; 24- 
hour service and good work assured. 
Camera Shop, 17 Kast Main St., Marshall- 
town, Towa. 


BIG Money Saved on Photographic Lenses 
and exchanged; repairing 
done. Ralph J. Golsen, 65 East 46th 81., 
Chicago, Department_P, 

FILMS Developed Free—Mail this with 
first roll, will develop and make two prints 
to show work. Will Rounds, 33 Merrimack 
St. .. Lowell, Mass. 


SE B the Combi Moving Picture Camera ad, 
page 154 

COLOR “Photography Print Jand- 
scape in colors. Send 2 stamps for par- 
ticulars. Rud. Isenman, 385 Bergen St., 
Newark, J, 

KODAK Films Develope dF Free. All prints 
to 5x7 size, 40 cts. doz. 20 years’ experi- 
ence. Davidson, 15 MeVickers Theatre, 
Chicago, 

38¢ SAVED, Beck's Perfect 4 Developer 
produces finest results, develops papers and 
films. Used by thousands everywhere. osc 
worth more developer than other br 
a quarter. Five pac kages by mail 25c, 
M. Beck, Ft. Wayne, In‘. 


MONEY in n Photography. I start ama- 
teurs making money at home taking por- 
traits become professionals. Studio secrets, 
retouching, etc., fully explained. Wells 
Studio, East Liverpool, Ohio 


TRANSPHOGRAPHY—tThe science of re- 
producing colored transparent photographs 
on watch dials, chinaware, metals, etc. Big 
profits. Write, Greenhalgh,  816-58th, 
Brooklyn, N. Y. 
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KODAK Films Developed, 10c per roll, 
any-size. Prompt attention given mail or- 
ders. Prints 2%x3% to 3%x4%, 3c; 4x5 
to 3%4x5%, 4c. J. M. Manning, Box B, 
1062 Third Ave., New York City. 

KODAKERS—A very special offer. Send 
and six exposure roll and 30c for develop- 
ing, and six fine velvet prints—one beauti- 
fully hand-colored. Booklet and sample 
free. Kamera Shop, 179 Auditorium, Chi- 
cago. 

PHOTOGRAPHS wanted by publishers. 
I'll find a buyer for all prints I deem 
worthy of publication. Send your name on 
a postal for leaflet of_ instruction. 
Dudley, Photographic Expert, Box 775 G, 
Philadelphia, Pa. 

WE buy, sell and exchange. 
in Microscopes, Telescopes, 
Cameras, ete. Bargain list sent. 
& Son, Opticians, No. 54 
York. Established 62 years. 


MOTION PICTURES 


MOTION picture plays wanted. You can 
write them. We teach you. No experience 
needed. Big demand and good pay. De- 

Ass’d M. P, Schools, 601 Sheri- 


Bargains 
Binoculars, 
Kahn 
John St., New 


tails free. 
dan Rd., Chicago. 
WRITE Moving Picture Plays. $10 to 
$100 each. Constant demand. Devote all 
or spare time. Experience, literary ability 
or correspondence course unnecessary. Le- 
tails free. Atlas Publishing Co., 304 Atlas 
Bank Bidg., Cincinnati, Ohio. 


GO into the Moving Picture Business. We 
start you with complete outfit. Best 

Machine, Films, and supplies, on the Pay- 
ment Pian. Want to make Big money? 
Write for free Catalogue. Dearborn Novelty 
Dept. P., 537 8. Dearborn St., Chicago. 

FILMS, $2, $3, $4, $5, $10. Machines, 
$50, 360, $160. ‘Light plants installed 
anywhere, 302 Nassau Bldg., Venver, Colo, 

MOTION Picture Work—<A large 618-page 
book covering every phase of the moving 
picture, its production and its theatre. In- 
dispensable for reference and instruction to 
the thousands of workers in the motion pic- 
ture field, Price $1, postpaid. Popuiar 
Mechanics Book Dept., 318 W. Washington 
St., Chicago. 

$35.00 PROFIT Nightly—Moving Picture 
Business—small capital starts you, no ex- 
perience needed. We teach you and fur- 
nish everything. Ralph J. Golsen, 65 
46th St., Chicago, Dept. M. 

WRITE Moving Picture Plots. A complete 
course with selling advice and list of buyers, 
$1. Circular free. Manager, 451 W. 40th 
St., New York City. 


BUSINESS OPPORTUNITIES 


STOP making other people rich. Start a 
mail order business of your own and earn 
$50 to $250 a week. I made $50,000 the first 
five years with a small mail order business, 
$10,000 the first year. Began with $5. No 
matter where you live I will show you how 
to start small in your own home, in spare 
time, evenings, at first. Experience unnec- 
essary. Send today for my illustrated free 
booklet. It tells how I can help you. Hea- 
cock, Box A-5074, Lockport, N. Y. 

GOOD advertising or editorial man or 
woman to establish high-grade local maga- 
zine in your section. First responsible ap- 
plicant gets valuable franchise practically 
assuring profits at start. Handle own capi- 
tal. Ready-printed stories and world’s 
news-pictures supplied monthly. Write at 
once, American Magazine Association, 909- 
915 Tucas Avenue, St. Louis, Mo. 

AGENCIES Wanted—Manufacturers of 
staple articles willing to grant agency for 
territory covering California or entire Pacific 
Coast, please communicate with L. Alegria, 
Nevada Bank Bidg., San Francisco, Calif. 

WRITE Moving Picture Plays. $10 to 
Devote all 


$100 each. Constant demand. 
Experience, literary ability 


or spare time. 
or correspondence course unnecessary. De- 
tails free. Atlas Publishing Co., 3046 Atlas 
Bank Building, Cincinnati, Ohio. 


YOU can print imitation typewritten let- 
ters for about Eight Cents per Thousand! 
Complete instructions, source of supply, also 
how you can make money selling these in- 
structions, 10c. If dissatisfied, we'll send 
your dime back. P. Rodolph, Northwestern 
Building, Chicago. 

WE Start You in Business, furnishing 
everything; men and women, $30 to $200 
weekly operating our ‘‘New System Specialty 
Candy and Popcorn Crispette Factories,” 
home anywhere, no canvassing. Opportunity 
lifetime; booklet free. W. Ragsdale Co., 
East Orange, N. J. 

“THE Art and Process of Dry Cleaning.’’ 
A fascinating and profitable occupation. 
25c postpaid, Auburn Supply Co., 7745 BB, 
Peoria St., Chicago. 

FOR Sale—Oldest and best paying bicycle 
business in Phoenix, the largest and most 
rapidly growing city in Arizona. Can be had 
for what stock invoices. H. 8. Griswold, 
Phoenix, Ariz. 


AN _ intelligent person may earn $100 


SEE the Combi Moving Picture Camera ad, 
page 154. 

M. P. THEATRE: For sale: small Mis- 
souri town, clearing $100 monthly; invoice 
$1,350, price $950; reason. A. S., sth floor, 
318 W. Washington St., Chicago. 


PERSONAL 


KIDNAPED, Robert Wilson Thompson, 3 
yrs. 8 mo, old, fair skin, yellow hair in- 
clined to curl, large blue eyes, large ears. 
Was kidnaped on Aug. 29, 1912. His father 

Ambrose W. Thompson, who claims to be 
a railroad fireman and engineer, and 
Spanish-war veteran. Boy is supposed to 
have been put in some children’s home 
under another name. Information as to 
whereabouts of either father or boy should 
be sent to Chief of Police, Springfield, Mass., 
or to the boy’s heartbroken mother, Rose 
= Thompson, Round Hill, Springfield, 

Ss. 


BLACKSMITHS 


BLACKSMITHS—Learn hand-wrought or- 
namental ironwork, Our 200-page book 
“Hand Forging’ points out clearly all the 
guiding principles and methods which un- 
dlerlie all forge work. Written by a prac- 
tical authority. 122 illustrations, cloth, $1 
postpaid, Popular Mechanics Book Dept., 
318 W. Washington St., Chicago. 

SHOP Notes—Many valuable kinds for 
blacksmiths are contained in our series of 
Shop Notes books, 9 volumes, 50c each Post- 
paid for $4.50 per set prepaid. Popular 
Mechanics Book Dept., 318 W. Washington 
St., Chicago. 


BLACKSMITHS—Here is your oppor- 
tunity to be an expert blacksmith without 
help as life is short. Try Toy’s Modern 
Methods doing hard jobs easy. Forging 
and welding all kinds of steel solid, and 
tempering and hardening all tools to a 
standard by colored charts. This is real 
information, not theory. All for one dol- 
lar Send for free samples. W. M. Toy, 
Sidney, Ohio. 


$1.50 per set. postp 
Book 


monthly corr g for ne No 
ing. Send for particulars. Press 
Syndicate, 700 Lockport, m. ¥. 


CANDY—“How to make money in the 
candy business.’” A splendid and complete 
course, postpaid, 50c. Auburn Supply Co., 
7745 EE, Peoria St., Chicago. 

CASH for names, information, formulas, 
ideas, etc. Steady home business. Instruc- 
tive booklet for stamp. Information System, 
299 Marietta, Ohio. 


OPERATE an “Income Mail Business’’ 
the Booster Way! Booster Magazine—the 
one bona fide publication in the world de- 
voted exclusively to the interests of Agents 
and all interested in the Mail Order Busi- 
ness. More people read ‘‘Booster’’ than any 
other trade paper—this alone should con- 
vince you that today is the day to learn all 
about ‘‘Booster’’—its money coining sugges- 
tions and principles. Join our ranks now— 
let ‘‘Boster’’ put you next to the best 
money-making propositions—ones that really 
get You the money! Ten cents will bring 
two copies worth dollars to you. If you don't 
like it, we'll send your dime back. Booster 
Magazine, Northwestern Building, Chicago. 

MR. Mail-Order Man—Deal with estab- 
Nshed corporation. Manufacturers and dis- 
tributors. Patented specialties at factory 
prices. Classy proposition. Prospectus free. 
Mississippi Valley Co., Inc., Box M-629 
Pittsburg, Kansas. : 


GO into business on small capital. Manu- 
facture Barley Crisp in your home. New 
confection. Sosts one cent to make. Sells 
for five cents. Be the boss, not the slave, 
Women as well as men can do it. Machine 
and instruction $7.50 prepaid. Big money 
can be made by you. Send ten cents to pay 
postage and packing for free sample of 
Crisp; it’s fine. Simplex Mfg. Co., Dept. 3 
Kewanee, Il 

START a Mail Order Business. Send 2c 
for copy of Practical Mail Order Guide. 
It will make you independent; it’s worth 
hundreds of dollars to you. Mail Order 
Guide, Box 200, Yonkers, N. Y. 

$33$ INFORMATION Reporters Wanted 
Everywhere. Big pay. Spare time. Con- 
fidential. Enclose stamp. 


MAKE sanitary drinking cups, 50c thou- 
sand. Copyrighted directions, six illustra- 
Sona, léc, Keyes, 1702 Oak, Kansas City, 
Mo. 

ASK Bode about Buying! Selling! Ad- 
Writing! Anything! Get acquainted ‘“‘Now’’! 
Bode, 288p Main, Hart*ord, Conn. 

MAKE Big Money in the Plating Business. 
Complete instructions for Gold, Silver and 
Nickel Plating, : Advance Agency, Box 
2792, Boston, Mass. 

YOU can start a mail order business same 
day you receive our fifty plans—50c, post- 
— Slarb Publishing Company, Hamilton, 

rio. 


$3,500.00 invested in an established car- 
riage and wagon works, in one of the best 
towns in Oklahoma. Gives purchaser con- 
trolling interest in a business now earning 
abot 12% dividend and management at a 
salary of $1,500.00 per year. Equipment 
new modern and our work is superior to 
similar lines in this section. Will bear 
rigid investigaton. W. F., 6t 
W. Washington St., Chicago, Tl. 

RESIDENT Manager. Specialty manu- 
facturer requires managers in territory now 
open. Liberal proposition to men possess- 
ing character, ability, references and some 
spare time. Apply with full particulars to 
Winslow Cabot Company, Boston, Mass. 


BIG money mailing circulas for others. 
Send 25¢ for Doyle’s copyrighted instruc- 
tions. F. G. Thompson, Campbelistown, 0. 

EARN $4 daily at home in spare time sil- 
vering mirrors; no capital; particulars free. 
Write W. T. Abell, Box 498, Lima, 0. 
“RAISE Mink from one mink yearly. 
Easily care for 100. My book tells every- 
thing. 50c, money order. Norton, 254 East 
178th Street, New York. 

YOUR 25-word ad inserted in ‘‘Cartoons 
Magazine,” 50c. Circulation, 23,000 copies. 
Send copy now. Cartoons Classified Dept., 
318 W. Washington St., Chicago. 


~RESILVER mirrors and make plenty of 


money. Full instructions, Auburn 
Supply Co., 7745 CC, Peoria St., Chicago. _ 


MANUFACTURE goods. I sell books that 
tell how. John H. Fitch, Sac City, Towa. 


MAIL Order Business—My free plans will 
start you. P. Newnham, Waukegan, 


CASH for your business or property. I 
bring buyers and sellers together. Write 
me if you want to buy, sell or exchange 
any kind of business or property. Estab- 
lished 1881. Frank P. Cleveland, 1308 
Adams _ Express Building, Chicago, 

USE your spare time to build up a mail 
order business of your own. We help you 
start for a share in profits. 27 opportuni- 
ties. Particulars free. Mutual Opportuni- 
thes Exchange, Buffalo. N. Y. 


INDEPENDENCE and fortune quickly 
attained in the Manufacturing Mail Order 
business. I furnish Formulas, Manufac- 
turing Processes and Trade Secrets in all 
lines. Sold under positive guarantee; 18 
years’ practical experience. Revision and 
improvement of Formulas and Processes— 
reduction of manufacturing cost—utilization 
of waste materials, etc., a specialty. Book 
let, Formula List, and Valuable Informa- 
tion Free. W. L. Cummings, Ph. D., 127 
Standard St., Syracuse, N. Y. 


LEARN Electroplating—Practical results 
may be obtained by following the direc- 
tions in our book on electroplating. This 
is a working guide for the beginner written 
by an old hand at the business. 112 pages. 
62 illustrations. cloth. 50 cents postpaid. 
Popular Mechanics Book Dept., 318 W. 
Washington St., Chicago. 


~ MA’ Mission Furniture— 


MAKE and Sell 
From our instructions one man who was an 
amateur made and sold $400 worth of just 
one article alone. We give you 98 designs 
and easily followed directions for making 
each piece in 3 books at 50 cents each or 

stpaid. Popular Mechanics 
Dept., 318 W. Washington St., Chicago. 


FOR Sale—An old, well-established South- 
ern school for girls; good opportunity for 
young man; will sell entire plant at reason 
able price, has been good money-maker and 
has bright prospects for future with right 
man in control. Party has good reasons for 
selling. Want to list with some good real 
estate agency. Address Lock Box 15, Bowl- 
ing Green, Va. 

PATENTABLE ideas wanted—Send_ for 
8 free books. R. B. Owen, 30 Owen Bldg., 
Wash., D. C. 

WE Sell Patents. Established 1900. If 
you wish to add a new product to your 
line, write us. Charles A. -. Co., 596 


Central Bldg., Rochester, N. 


formation Sales Company, BCH, Cincinnati 
| 
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YING Gum, Strictly New, Exclusive 
Packages, quality unequalled, sells 
everybody. Special 
sample box of gum for 
A., Waltham, 


Novel 
everywhere to 

ition with 
5c. Colonial Gum, Dept. 
Mass. 


OPERATE Hahn's Premium Machines, the 
best seller for cigars and candies. J. Hahn, 
1016 Germantown Ave.. Philadelphia, Pa. 


WE help raise capital at once to start 
ou in retail, manufacturing, patent, real 
state, mail-order, or any legitimate busi- 

ness, by means of “‘our practical method.”’ 
Particulars free. The Business Aid Co., 
K 504, Detroit, Michigan. 


WOULD you like to own a good-paying 
mail order business? We have a line that 
gets repeat orders all the time. You can 
start in spare time; invest a dollar or two 
a week and soon own a nice business of 
your own; write for particulars. Nadico, 
1664 Belmont Ave., Chicago. 


LET the Parcels Post Help You. Add 
($15 to $25 weekly) to your present salary 
er income. Start during spare time and 
build up Permanent mail-order business 
We show you how and help 
you make good. No canvassing. Experi- 
ence unnecessary. The Parcels Post makes 
success doubly sure. Our new ideas and 
up-to-date plans bring the money. 
called “Course of Instruction’’ to sell. We 

we that free. Write today. Address Pease 

fg €o., Inc., Dept A, 70 Broadway, 
Buffalo, N. Y. 


INCORPORATE your business under Ari- 
zona laws. Cost onal No franchise tax. 
Stockholders exempt from corporate debts. 
Do business anywhere. Laws and forms 
free. Southwestern Securities & Investment 
Company, Box D488, Phoenix, Arizona. 


BIG Profits for You! Manufacture Bar- 
ley New confection. package 
costs le. Machine, instructions com- 
Jete ? 50 prepaid. Send 10c for samples. 
Barley Crisp Co., 1605 Hyde St., San 
Frencisco. 

TRIAL Offer: $1 places your 25 word 28 
in 200 different magazines. Send copy n 
Magazine, Box 15P. Little Isilver, 


I WILL start you earning $4 daily L 
heme in spare time, silvering mirrors: 
capital; send for free instructive booklet, 
giving plans of operations. G. F, Red- 
mond, Dept. 306, Boston, Mass, 


MAIL Order Dealers! Advertisers! 
need our 1913 Advertising Kate 
with the latest Dollar-making 
“Ads That Pay.”’ Hot from 
Gives you cost of Advertising in 
recognized magazines aud newspapers, lo- 
cation, circulation, closing dates and other 
useful knowledge. Includes thirty original 


You 
Book 


Mail Order propositions, winners every 
one of them. A $10,000 investment at 
your service. You can make a legitimate 


profit of %5e on every dollar order. 

very valuable manual sent prepaid to you 
for 10c. Write how! Dearborn Adver- 
tising Agency. 521 Dearborn St. Chi- 
cago. 


STOP Here! Let me start you in a home 
business that will bring you money every 
day. Experience unnecessary, Spare time. 
No canvassing. JI furnish everyihing and 


guarantee success. Send for proofs. Voor- 
hies. Desk C. R.. Omaha, Neb. 
COLLECT money by a sure, 


simple, 
tem. Income $1,000 $5,000 a year. 
(wick results. No capital required. In- 
structive book? ‘Collecting, free. 
National Collectors Ass'n. ng Street 
Newark, Ohio. 


WHAT is your success is ours. Start 

Order Business. Deal direct with 
the Manufacturer. ee coaching, Free 
Warehouse privilege, goods at right prices. 
Our Patented Big Profit Mail Order Leader 
sold exclusively through our co-workers. 
Great Summer Repeat Order Leader and 
“Tested Out’’ Co-operative Working Plan 
now ready. Also our Manufacturers’ lim- 
ited Free Coupon Offer. Experience un- 
necessary and spare time to start. It will 
Day you to investigate. Full particulars, 
together with Sworn Stotempente. and Posi- 
tive Proof. M. Pease Mig. Co., 
36 Pease Bldg., Main St., Buffalo, N. Y. 


ENGINE CASTINGS AND BLUE PRINTS 


GASOLINE Engine Castings, with draw- 


ings. Cheap. Catalog for 
Manufacturing Co., W est Oth, 


AGENTS WANTED 


AGENTS Wanted—Here’s big money for 


ou—and a 
ree. $40 a 
ing more, 


quired. We 
the suit of 
men are the 


cost them a cent, 


every week. 
for the big 
postal 


Nothing to learn. 
buy. Nothing 


brings everything free. 


stylish 
week 


nobby suit absolutely 
easy. Many are mak- 
Nothing to 
to invest. No capital re- 
furnish everything free—even 
stylish clothes you wear. Our 
swell dressers and i, doesn't 
and they make big money 
Get in now. Now is the time 
money. Your name on a 
The hand- 


somest lot of samples of the latest suitings 


you ever 


looked at to 


choose your suit 


from. And a book of fashion plates show- 


ing the very 


also 
needed— al! 
everything. 
wait. This 


American Woolen Mills Co., 
cago, 


measuring 


latest, nifty, nobby styles; 
blanks everything 
free. We pay expressage on 
Send that postal now—don’'t 
is your chance—grasp it. 
Dept. 814, Chi- 


GENERAL 


Agents—Capable of calling on 


the big trade themselves and handling can- 


vassers for the 


house to house and office 


to office business, to sell the newest electric 


specialty on 


the market; sold everywhere 


there is electricity in the home, office, fac- 


tory, store, 


driving sample, 


ence 
shows how t 
and get the 
$3.50, $5 ar 
vestment of 
The Handy 
Block, Cinci 


or knowledge 


hotel, liberal profits; sales- 
weighs a pound; no experi- 

of electricity required; 
© use one light instead of two 
same results; sells for $2.50, 
the purchaser an—in- 


>. Write for particulars. 
Light Co., 157 Handy Light 
nnati, Ohio. 


AN Intelligent Person can 


$200 weekly 
ness. Start 


earn $50 to 
with a small mail order busi- 
at home in spare time, evenings. 


I began with $5 and made $10,000 the first 
ear. Send today for my free booklet. Tells 


ow I can h 


St., Lockport, 


elp 7+ Heacock, 147 F, Chas, 


AGENTS, 
salesmen, 
famous 7+ ar 
advertising 
attractive pr 
lose no time 
Moore Bros, 
1890. 289 ¢ 


wanted, 


canvassers, crew managers, 
every community, for our 
1d 8 cake $1 soap assortments, 
price, costs you 12%c; 
emiums given; everybody buys; 
getting our list money getters. 
Co., manufacturers; established 
jreenwich St., New York. 


YOU can 


proposition—something 
be sold in 


that can 


The business can 


Mail Order 
profit. Send 
rices, 


Chicago. 


make big money handling our 
unique—an article 
nearly every house. 
be worked either along 
or Agency lines with unusual 
10c for sample and wholesale 


or write for literature; it’s free. 
Northern Supply Co., 


152 West Randolph, 


YOUNG man, would you accept and wear 


a fine tailor- 
to frie 
Free? 

spare time? 
steady job. 
than 10,000 
samples, 


Could you use $5 


styles and 


made suit just for showing it 
nds? Or a Slip-on Kaincoat 
a day for a little 
Perhaps we “on offer you a 
If you live in a town smaller 
write at once and get beautiful 
this wonderful offer. 


Kanner Tailoring Company, Dept. 392, Chi- 


cago. 


ATTENTIC 
Crew 
cleaning, 


Make $10 tc 
territory to 
opportunity. 
Act at 


Managers, 
polishing and 
patented, sells at sight, 


once. 
Division St., 


Agents—‘Mop, Vacuum, 
ete.’’-—Our indestructible 
dustless mop, just 


pays 150 % profit. 
» $15 per day easily. Exclusive 
business producers. Wonderful 


A record-breaking proposition. 
Duncan Brothers, 2424 W, 
Chicago, 


SIGN Agente 


and better. 
Silver 
Make big 1 


making signs, 


letters. 21 kinds, 


Painters—Something new 
Altracto ready-made Gold and 
easily applied 
noney lettering store windows, 
and selling our line of flash- 


ing, sparkling chipped glass name plates. 
No experience needed. Write for sample 
letter and catalogue and start at once. 
Address Attracto Sign Co., 2655 North Clark 
Street, Chicago 

WANTED—Hustlers to take orders for 


Made-to-measure 
suits from #9 to $22. 
Elegant large book outfit free, Ex- 


money. 
perience wi 
affair. Sple 
Handy 
St., Chicago. 


Dandy 


high grade men’s tailored 
You can make good 


mecessary. No pocket folder 
ndid opportunity to make money. 
line, Dept. K, Sangamon 


AGENTS—To sell the newest electric ap- 


lance on t 


is electricity, 
profits; sales- 


he market; sold everywhere there 
in the home and office; liberal 
driving sample, weighs a pound, 


no experience or knowledge of electricity re- 
quired, it shows how to use one light instead 


of two and 
$3.50 and 


ment of #25. 
Handy Light 


Cincinnati, 


get the same results; sells for 
saves the purchaser an invest- 
Write for particulars. The 
Co., 19 Handy Light Block, 
Ohio. 


AGENTS—every merchant and professional 


man a prospect. Sell our complete line 
of high quality, low-priced Window Let- 
ters, Glass Signs, Name-Plates and Wood 
Specialties. Write to us now for New 48 
page catalogue and Sample Letter—Free. 
Attracto Sign Co., 2655 North Clark St., 
Chicago 


WHEN you sell Feeny Vacuum Cleaners 
you make pleased customers. New principle 
—<creates wonderful suction. One general 
total commissions 1912s were 
Write today for our attractive 
jena Feeny Mfg. Co., E28, Muncie, 


WHERE did your 1 money go? Keep track 


of it. Begin any time with our Daily Ex- 
pense Record, ‘eee interesting and com- 
plete, postpaid, Agents wanted. 
Auburn Supply ©o., 7745Db, Peoria St., 
Chicago, 


BE Independent—Start a mail order busi- 
ness in your own home; we tell you how 
and furnish everything needed, wholesale; 
an honorable and profitable business for man 
or woman. Many make $3,000 @ year. Par- 
ticulars free. Murphy Mfg. Co., South 
Norwalk, Conn, 


VACUUM 


Cleaner Agents—Here it is. 
Absolutely new design in wheel-operated, 
pewerful, bellows-type vacuum cleaner, New 
visible nozzle. Exclusive appearance. 
quick at $7.50. Write for particulars about 
money back guarantee now. Doty Company, 
Callahan Blk., Dayton, Ohio. 


ANYONE can attach; liding casters; 
400% profit; carried in pocket; no rollers; 
save oors, carpets, furniture; cost 3c; 
sell 10c; homes buy dozens; best its 
article of century. G. Mfg. Co. (Dept. 
104), 20 Warren St., N. Y, 


ACTIVE Agents—We have a proposition 


with big demand to agents who can sell. 
We offer prot territory. Copyrighted 
literature Income as bi the agent. 
Write Jackson & Sons, #1" N. Sth St, 
Memphis, Tenn, 


AGENTS— Would = take a steady job 
where you can clear $20 to $30 weekly and 
work up to yearly profits of $3,000 or more? 
My line is snappy household goods. Quick 


scllers. Get busy with postal, asking par- 
ticulars. KE. M, Davis, R64, Davis Block, 
Chicago. 


$1 PREST-O-LATHER Shaving Brushes 
Free to first twenty who send addresses of 
ten friends who shave themselves. Every 
man Wants one. Greatest improvement since 
shaving began. MRivaling ‘Gillette’ sales. 
No competition, $72 weekly made by Gen- 


eral Agents. Prest-O-Lathering Mfg. Co., 
So. Bend, Ind, 
AGENTS Salary or r commission. Greatest 


seller yet. Every user pen and ink buys on 
sight. 200 to 500 per cent profit. One 
agent’s sales $620 in six days; another 
$52 in two hours. Monroe Mfg. Co., X 6, 
La Crosse, Wis. 


PHOTO Pillow 
Sheet Pictures, Photo 
jects credited. Prompt shipments; samples 
and Cat. free to agents. 30 days’ credit. 
Jas. C. Bailey Co., Desk L5, Chicago, Ill. 


MAKE and sell your own goods. Form- 
ulus by Expert Chemists. We obtain your 
Government Serial Number. Catalogue for 
stamp. 3B. Mystic Company, Washington, 
D. C, 


Portraits, Frames, 
China Pilates. Re- 


Tops, 


100 PER CENT Profit Selling our Spe- 
cialty Rugs; new descriptive Booklet of 
value sent free; let us increase your earn- 
ings and enlarge your opportunities, Dun- 
dee » Mfg. Co., 46 Chauncy St., Boston, Mass. 


$10 AND only one sale a day. You can 
make one sale, as our goede almost sell 
themselves. Just think of it, some of our 
men make three sales a day. Why not you? 
Get busy—write quick while the place is 
open. Advance Mfg. Co., Hastings, Mich 


AGENTS—Graham’s Self Gartered socks, 
patented. Price no higher. Guaranteed 
never creep down. Don't pinch leg, 
gauge, stylish; we ar-forever quality. 
sellers. Send for samples. State size. 
Graham, 536 Forest Ave., Oak Park, Til. 


AGENTS—$500 monthly. Tremendous de- 
mand now for Woodward Power Tire Pump. 


up’ everywhere. Quic necessa 
Get busy! Woodward & Son, Nicholas 


Bldg., Toledo, 


YOU can be your own boss with our 
Key Check Outfit. Good for $5 a day 
stamping names on pocket and key checks, 
fobs, ete. Seagte check, with your name 
and address, 15 cents. Pease Works, 
Dept. M, Winchester, N. 
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- AGENTS Wanted—We want a live man 

eyery town to act as a sales manager. 
fe want you in your town. Devote your 
spare time to our business and you will 
make bigger money than you ever made 
before. Give us all your time and we 
will make you rich. These are facts, not 
promises. $50 a week at the start. Besides, 
a nobby free suit—and all the clothes 
ou want at less than wholesale price. 
Wear one of our free suits as an advertise- 
ment and people will flock to you to buy 
a suit like it and you will coin money. 
Get our money making proposition and beau- 
tiful book of samples. Just send a postal 
card. We pay express charges on every 
thing. Join the live wires—send us a postal 
today. Paragon Tailoring Co., Dept. 814, 
Chicago. 


“‘BOOSTER” will show you how to make 
more money! Operate a good, substantial 
Mail Order business—our “‘Silent Salesman’’ 
system can easily be worked during spare 
time. Don’t invest any money until you 
read ‘‘Booster’’—the magazine that has, 
for years, actually and accurately started 
others like you in business for themselves 
by publishing money-making propositions 
that get the dollars. Send 10c today—it's 
dollars to you. Booster Magazine, 

Northwestern Building, Chicago. 


AGENTS—Make $10 to $15 per day sell- 
ing our Automatic Gas Stove Lighter— 
absolutely new—different in every way— 
lasts a lifet the first one in your 
locality to get this money maker; sells in 
every home. Write today. Backus «& 
Karcher, 224 W. Illinois St., Chicago, Tit. 


AGENTS make big ——- and becom 
sales managers for our Fast office 
sellers. Fine profits. Partic ulars and 
samples free. One Dip Pen Company, Dept. 
2, Baltimore, Md. 

AGENTS—Portraits 35c. Frames lic. 
Sheet Pictures le. Stereoscopes 25c. Views 
le. 30 days’ credit. Samples and catalog 
free. Consolidated Portrait Co., Dept. 524T, 
1027 W. Adams St., Chicago. 


AGENTS make 500° profit selling our 
gold window letters, novelty signs and 
changeable signs. 800 varieties in enor- 
mous demand. Catalogue free. Sullivan 
Co., 1238 Van Buren St., Chicago, Ill. 


AGENTS! Big money made daily selling 
an article for automobiles and motorcycles. 
Saves 50% of gasoline. Increases power 
20%. Moller Brothers, 700 Betz Blidg., 
Philadelphia, Pa. 

EVERYBODY loves a live, fast selling 
25c cash proposition. We have it. Get 
Globe Circulation Agency, Milwaukee, W is., 
Dept. M. 

AGENTS wanted to sell Pals exchange- 
able searf pins, 5 different stones to be used 
with one pin; sample 25 cents, postpaid. 
Edward Mease, Buxton, Iowa. 

CASH for names, information, formulas, 
ideas, etc. Steady home business. In- 
structive book for stamp. Information Sys- 
tem, 300 Marietta, Ohio. 


JUST Out—Practically an every-call seller. 
Agents wanted. Moore Co., 35 Bethune, 
Kast, Detroit, Mich, 

AGENTS—An_ easy selling snap, big 
money. No talking or experience necessary. 
Our “‘Big Family Surprise Package’’ sells 
at every house. Sample l0c. Evans & Co., 
Thomson, Georgia. 

EXTRAORDINARY Money-Makers. En- 
+ agg stamp. Postoffice Box, 808, Atlanta, 


wanted for good hot selling 
article. P. Barkley Co., Biairs- 
ville, Pa. 

SMALLEST alarm clock, Bible and tele- 
scope, each prepaid. W. H. Garner, 
A, 1408 St., Los Angeles, Cal. 

<IMO, Ww Information for stamp. 
White Co., "Pres klin, N. Y. 


I NEED one energetic, dependable repre- 
sentative in every county to take orders for 
our new Popular Mechanics book for boys 
called “‘The Boy Mechanic."’ This is not 
a story book, but a wonderful and interest- 
ing collection of 700 things boys love to make 
and experiment with. A very large attract- 
ive book for the price, $1.50. Every boy's 
father or mother will want to buy it for 
their son. It sells itself. Good liberal 
commission and exclusive territory. You 
don’t have to be a professional agent to be 
successful with this highly meritorious propo- 
sition. Work in and around your home town. 
Just the thing for young people out of 
school who want to make money this sum- 
mer. Write today for full particulars to 
Manager Book Dept., Popular Mechanics 
Co. 18 W. Washington St., Chicago. 


AGENTS sell Tich-looking imported 36x68 
rugs $1 each. Carter, Tenn., sold 115 in 
four days, his profit $57. You can do as 
well. Write for sample offer and selling 
plan. Sample rug by Parcel Post, pre- 
paid, 98c. A. Condon, Importer, Stonington, 
Maine. 

BIG Money in Sliding Casters; save fur- 
niture, floors, carpets. Sell everywhere. 
Child can attach. One of the biggest money 
makers on record. Quick, easy sales, im- 
mense profits. General agents can’t afford 
to handle anything else. Send 5c for sample 
set. Special gross lot price. Rosenberger 
Co., 709 Rand-MeNally Bldg., Chicago. _ 

SILVER’S Ten Best Sellers are big busi- 
ness builders for agents. New, novel; every 
home a customer. Immense_ profits for 
agents who act quickly. Write today. 
Co., Dept. M, Clayton, 


MR. Mail-Order Man: Deal with estab- 
lished corporation. Manufacturers and dis- 
tributors. Patented specialties at factory 
prices. Classy proposition. Prospectus 
tree. Mississippi Valley Co., Inc., Box 
N-629, Pittsburg, Kans. 

PORTRAIT agents find our plan beats 
all others. Prompt shipments—rejects cred- 
ited. 30 days’ Credit. Catalogue of Por- 
traits, Frames, Pillow Tops, sheet Pictures 
and samples free. James C. Bailey & 
Co., Desk M-1, Chicago. 


MEN and Women Wanted for Government 
Jobs. $65 to $100 month to commence. 
Vacations. Steady work. Over 12,000 ap- 
pointments coming. Parcel post requires 
several thousand. Influence unnecessary. 
Write immediately for free list of positions 
available. Franklin Institute, Dep't R 22, 
Rochester, N. 

AGENTS wanted to give away safety 
razors; biggest money maker in years. To 
introduce hing Quality Shaving Sticks, we 
will give Free a Rexor Safety Razor with 
each stick sold; send only 1l5c, we will 
send you samples at once, of soap and 
razors and terms. King Quality Soap Co., 
Dept. H_65, West Broadway, New York City. 

AGENTS Wanted— 150% profit; sell 
coiled steel, indestructible sewing machine 
helt. Elastic, adjustable, non-slipping; 
double-strength, invisible joint. New! —2vc 
brings sample. C. N. Gates, Mfr., Mil- 
waukee, Wis. 

~AGENTS—3 Milton Silk Neckties, $1. 
Roman Gold Stick Pin and Cuff Link Set 
free. Selling hand over fist. Write quick 
for handsome outfit, if you mean business. 
Thomas Tie Company, 862 West St., Dayton, 
Ohio. 

AGENTS—If you have been selling show 
cards you will surely be interested in my 
new line of hand-made artistic show cards 
for the Fall. Send 25c for 75c sample, size, 
14x22. Particulars free. A. C. Holtz, 
3715 Perry St., Chicago, Til. = 

SALESMEN making small towns, whole 
time or side line, should carry our fast 
selling pocket side line. Special sales plan 
allowing return of unsold goods. Makes 
quick, easy sales. $4 commission on each 
order. Something entirely new. Write for 
outfit today. Canfield Mfg. Co., 208 Sigel 
St., Chicago, 

AGENTS make $10 a day eciling rugs at 
$1 each. Cost agent 55c. Size 36x68. Sell 
from one to six at each house. Something 
every housewife wants. Three full-size rugs 
for sample for $1.65. Commerce Specialty 
Co., Commerce, Tex. 

19 DAYS’ Free Trial to prospective agents. 
Positively the best Vacuum Cleaner on the 
market today, guaranteed 5 years. Postal 
brings our special offer; if you desire agency 
state experience (if any) and territory de- 
sired. Warner Vacuum Cleaner Co., Dept. 
“Z," Muncie, Indiana. 

AGENTS—Postal brings free ‘Monthly 
Directory’’ (illustrated). Contains details 
newest, best selling specialties and money- 
making propositions of responsible concerns. 
B Publishing Co., 113 Cedar St., New York. 

WANTED — Agents throughout United 
States for wonderful Adding Machine—retail 
price $35. Patents and inventions developed. 
Experimental work. American Inventions 
Development Co. (Not Inc.), ‘Aid Com- 
pany,” Box 207, Manitowoc, Wis. 

~ ABSOLUTELY Free for 30 days only. One 
dozen guaranteed U. 8S. Fire Extinguishers 
with order for 3 dozen. Special offer to 
one representative in each section. United 
Mfg. Co., 1025 Jefferson, Toledo, 


AGENTS, are you looking for something 
new, something no one else sells? Do you 
want to make from $5 to $10 a day? Then 
send a postal to A. 8S. Shuh, 1700 Sycamore 
St.. Cincinnati, 0. 

AGEN Mail Order Men—Your 25 
word ad in’ 100 magazines $1. The Williams 
aw Co., Box 22, Station B, Worcester, 
Mass, 


AGENTS and Mail Dealers—Looking for 
a live one? The X-L Clothes Line Iteel, eA 
it free. Marger 
Specialty Co. Jept 3204 North 
St., Chicago," i. 
AGENTS—Brand new specialty. Latest 
purse opener. Ter- 
ritory rights given Columbia © 557 
Wells St., Chicago. 
AGENTS Wanted—Live men who 
willing to make 150% profit on $1. “0 
article; also 130% on article which sells 
~ r Household necessity, 
or particulars, address Columbia Mf, 
1434 W. 15th St., Chicago. ves 
y TS—Responsible concerns are ad- 
vertising newest selling | specialties, money- 
making propositions in ‘‘Monthly Directory” 
(illustrated). 3 months 10c, yearly 25c. 
St., 
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w ANTE Agents to appoint and 
manage salesthen. Big seller. Apply for 
paiticulars. Free sample. Arthur N, 
Christy & Co., Dept. D, Newark, New York 
State. 

“SALESMEN wanted for the Help-a-phone. 
Almost every telephone user buys one to 
three; sells for $3. Earn $108 a week. 
Write today. Ter- 
ritory going fast ain Specialty Com > 
LB. 150, Williamsport, Pa. ae 

~ AGENTS—The keonomy G Vaporizer 
saves 40% to 50% gasoline consumption 
Can you imagine the demand? Easily in- 
stailed. No holes to drill. Investigate: 
winner, Chadwick MacDonald, Adrian, 
Alich, 


LEARN Metalizing. Transform Roses, 
Carnations, Butterflies, etc.. into exquisite 
jewelry novelties. Big profits. Dime brings 
rosebud pin and particulars. P. Benson, 
Stewartville, Minn, 


AGENTS—We pay well and give valuable 
premiums free for a few hours’ work; catalog 
and sample free. The Valley Novelty Co., 
Bay City, Mich. 

“THE Rac ers; new, clean, exciting, -fasci- 
nating, racing card game. Agents aoaing 
money. BF Fancy Specialty Co., 303 Ash- 
land _ Boulevard, Chicago, IL. 

HATPINS and Point Protectors combined. 
Beautiful designs; moderate prices; grand 
field for agents. Selective Supply Company, 
219 Market St., Lynn, Mass. 


~ AGENTS—Sell $2 toilet set for $1. Your 
profit 45c. Write for free sample offer. 
Thos. Mears, Manufacturer, 1148 La Salle 
Ave., Chicago, Ill 
HURRY! Something new! Sanitary de- 
vice for Sas Millions will -be sold. 
Sells $1; profit 150%. Exclusive territory. 
Sample 50c. Phondate Co., 506 Nasby, 
Toledo, Ohio. 


"SELLS like hot cakes. New Laundry 
Blue perfumes clothes with lasting violet 
perfume. Working outfit 4c. New offer. 
Perfume-Blue, 13 Water St., New_York. 


~ BARN $4 daily in your own locality. 
Light manufacturing business. Beats work- 
others. Write B. Elkins, Farming- 
on, 

AGENTS wanted to sell high-grade house- 
hold specialties. Write for circular. C. J. 
Paterson, 1061 Leland Ave., Chicago. 

TERRITORY open for excellent seller. 
Everyone needs it. 100 per cent profit. Free 
particulars. Rankes & Co., Box 1185, Sacra- 
mento, Cal. 

SILVERETTE new door plate. Beats any 
$°% article for beauty. Never tarnishes 
Free sample to workers. Gross, 2463 Wash- 
ington St., Boston, Mass. 

AGENTS to take orders for visiting and 
business cards; large commission; outfit free. 
Forman Printery, Waterbury, Conn, 


“SELL my new food specialties. Re-orders 
easy. John H. Fitch. Sac City, Lowa. 

AG ENTS Vegetable ~and ‘Sulphur Soaps. 
eee profit J. raves Co., Providence, 


REMNANT Store, 1331 B. Linn, Cincin- 
nati. Greatest Dry Goods Bargains on 
Earth. Agents and _Storekeepers. 

READ the Agents’ Magazine. Make more 
money, 2 months, 1c. Agents’ Magazine, 
Chicago. 

AGENTS. 50% profit. No fake. House- 
hold necessity. Martz Specialty Co., Grundy 
Center, Towa. . 

SIGN Letter Agents—Our latest proposi- 
tion will interest you. Johnston Co., 
Quiney, TH. 

ONE Million Agents Wanted. Fast sell- 
ers costing 2c, selling 25c, in ‘quantities to 
$50. Every firm needs. Postal brings sam- 
ples. Embossed Co., 235 West Illinois St.. 
Chicago, 
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GENTS make big money selling our 
oi gold letters for office windows, store 
fronts and glass signs. Any one can put 

01 Write today for free sample and 
full partic ulars.. Metallic Sign Letter Co., 
406 N. Clark St.,- Chicago, 


$25 TO $50 week made easily by men 
d women selling our “Combination Self- 
Heating Flat Iron and Stove,"’ needed in 
every home; sells on sight; fine Summer 
specialty. Write quick for full informa- 
tion. Doud Lighting Co., 174-A, North 
Sangamon, Chicago. 
AGEN1TS—Our Wonderful Luminous Cru- 
cifix; selling better than ever. Some terri- 
tery still open. Shines all night in darkest 
room. Pioneer Portrait 
63rd -St., Chicago, 
selling our Handy 
Tool, 12 articles-in one. Lightning seller. 
Sample free. _Thomas Mfg. Company, 462 
Third St.. Dayton, Ohio. 
AGENTS—250% profit. Wonderful little 
article. Sells like wildfire. Can be carried 
in pocket Write at once for free sample. 
H. Mathews, 1962 Third St.. Dayton, Ohio. 


SIGN Painting Agents: 1000% profit. 
Best and cheapest window letters made 
Mounted sample free. Success positively 
guaranteed. Embossea Letter Co., 235 
West Illinois St., Chicago. 

“AGENTS: Cost 2c sell 2 Sign let- 
ters put on with roller. Samples free. 
Embossed Letter Co., 235 West Illinois St., 
Chicago. 

U-KAN-P! ATE—The polish that plates; 
$18-340 week year round; exclusive field; 
booklet. C. B, Seabury, L465, Boonton, 

‘LIV YE Wire Salesmen wanted to introduce 
a sure winner; 100 per cent profit. Par- 
ticulars free. Edward Munson Co., De- 
catur, Til, 

AGENTS—You can make $40 to $75 
week selling Guaranteed Aluminum Ware 
to consumers. (Complete sales course free 
—Your Territory Open. Answer Quick. 
ow. 7, America:; Aluminum Co., Lemont, 


SOAP Agents: Our Vegetable Soap, 
Toilet Articles and Remedies Excel and 
Outsell. Sample Free. Buchanan & Co., 
54 Main St., St, Louis, Mo. 


AGENTS wanted for oriental novelties. 
Never before introduced. Quick sellers. Re- 
peaters. Immense profits. Particulars free, 
or samples 25c. Kanematz, Box H-529 
Portland, Oregon. 

AGENTS wanted for a new _ household 
labor saver. Quick seller. Big profits. 
Cary-Dane Co.. 102 West St.. N. Y. 


WANTED—Resident ts to imtroduce 
the new Short Cut to t. No engines, 
dynamos or intricate machinery; new h. 
ventions revolutionize old methods; costs 
much less to install and operate than any 
known meth illumination; gasoline 
lights that can be switched on and off 
instantly; artistic fixtures for all ———- 
such as the lighting of 


Wear out or get out 
guarantee furnished with each system; an 
opportunity of a lifetime is offered indus- 
trious men to get into a permanent money- 
making business; every system installed 
sells others; every user an enthusiastic 
booster. Write at once. Gloria Light 
Company, 1271 Washington Blvd., Chicago. 


BARN $25.00 to $50.00 a week. Parcel 
& great m to the Mail Order 
Dealer, if he has the specialties which sell. 
We are Manufacturers of Patented Live, 
Big Profit Making Repeat Mail Order 
Specialties. Our co-workers sell the goods 
for us. Take advantage of our new com- 
bination co-operative “‘Tested Out’’ Selling 
jan. New Summer Leader. Greatest 
Deat-order, Patented, Just-in-season Leader 
ever manufactured by us. Spare time at 
rst. Experience unnecessary. Big Profits. 
Small capital. Personal assistance. Write 
now for our co-operative Combination Man- 
ufacturers’ Plan, Free Limited Coupon 
Offer. Positive Proof and Sworn State- 
ments. J. M. Pease Mfg. Co., 35 Pease 
Bidg.. Main St., Buffalo, N. Y. 


$20-40 WEEKLY, 

dkerchiefs t. Samples free. Sales 

Manager, Room 62, 54 Worth St., N. Y. 


AGENTS make $5.00 to $10.00 a day on 
the start. Atkinson writes: ‘The "nest 
Proposition TI have found in my forty years 
Decessity ing 80%. Wilts 

aving rite to- 
Coneral or Local Age’ terms. 


Kewark: New 16 Union “St. 


CHEWING Gum—Sell to dealers. Clean, 
Profitable business built up quic with 
our new brands. Four flavors, no pack- 
ages. Send 10c for full pack of cach 4 and 
exclusive _territor. Proposition. Helmet 
Gum Factory, 39 Opera Place, Cincin- 
nati, 0. 


WE are the largest manufacturers of 
Twisted Wire Brushes in America. High- 
est grade goeds, best service, highest profit. 
Write for our new catalog. You are sure 
to win. Fuller Brush Co., 33 Hoadley 
Place, Hartford, Conn. 

500% PROFIT selling our wonderful sign 
letters for office windows, store fronts and 
glass signs; resembles finest gold leaf; 
easily applied; samples free. Metallic Let- 
ter Co., 406 N ._ Ch ark St., Chicago. 


SOAP agents ; make more money selling 
the celebrated Linro line. Coffee, flavor- 
ings, spices, soaps, perfumes, and 135 other 
items. Big commissions to you. Exclusive 
territory. Freight allowed. Handsome pre- 
miums to your customers. Free sample case. 
No deposit required. Free catalog. Linro 
Company, 13 Linro Bldg., St. Louis, Mo. 


AGENTS—County and State: men and 
women everywhere to sell the Pinless Clothes 
Line; a practical labor saving invention, 
lasts life-time, sells on sight, gives perfect 
satisfaction. Agent Sutton of Georgia, 
sold over million feet; 100% profit; write 
quick for exclusive territory; information 
free: sample prepaid 25c stamps. Pinless 
Clothes Line Company, 520 Wilcox Bidg., 
Portland, Oregon. 

MEDALLIONS—300% profit. Make up 
fred own goods and be independent. Cata- 

ue free. Resag Co., 1205 Randolph St., 
Chicago. 

AGENTS make $30.00 weekly sellin ; our 
500 Handy Household Articles; catalogue 
free. Scheff Company, Despiaines, Tl. 


AGENTS Wanted—Mechanics and shop- 
men make over $100 a month im spare time 
selling transparent handled novelty knives 
and razors. Big profits. Sales easily made 
rite for terms today Novelty Cutlery 
Co., 67 Bar St., Canton, 0. nl 

YOU can make $$$$ as our r general or 
local agent. Household necessity; saves 80 
per cent; permanent business; exclusive 
territory; salary or commission; free sam- 
ple; ore. J. Pitkin, 113 Redd St., New- 
N 


STOP eel Let me start you in a home 
business that will bring you money every 
day. Experience unnecessary. Spare time 
No canvassing. I furnish everything and 
guarantee success. Send for proofs. Voor- 
hies, Desk C. R., Omaha, Neb 

I WILL start sou earning $4 daily at 
home in spare time, silvering mirrors: no 
capital; send for free instructive booklet, 
giving plans of operation G. F. Red 
mon Dept. 306, Boston, Mass. 


PERFECTION Pocket Adding Machine. 
Lightning. seller. Agents want Cincin- 
Mfg. Co., Dept. R. Cinein- 
nat 


$27.00 Daly profit sounds good. Let us 
prove it. Get in the game. Excelsior 
Mfg. Co., 117 Worth St.. New York. 


AGENTS Big profits. Easy work selling 
the “‘Uneedit’’ Family Gas Iron. Pays for 
itself in a short time by its saving in fuel. 
Great chance for agents. Thousands sold 
daily. Write quick for your county. Rosen- 
baum Mfg. Co., 3 Bleecker St., N. Y. City. 


NEW on Specialty. Quick seller, 
Make $7.50 to $15 a day. Graham Mfg. 
Co., Appeals Bldg. Washington, PD. C. 

AGENTS: Lady or Gentleman in each 
city to sell our Pencil-Sharpener to Offices, 
Banks, ete. Liberal commission. 
Beebe Co., 338 York St., New Haven, Conn, 


SAMPLE suit free $8 to $10 easily made. 
We must have more agents right away to 
push our big new tailoring offer. Set 
samples and handsome fashion plates all 
free. Express paid on everything. Your name 
end address on a post card is enough. 
Write today. Reliable Tailoring Co., 
919Z, Reliable Bidg., Chicago, 


HELP WANTED 


WRITE Moving Picture Plays. $10 to 
$100 each. Constant demand. Devote all 
or spare time. Experience, literary ability 
or correspondence course unnecessary. De- 
tails free. Atlas Publishing Co., 3045 Atlas 
Rank Bldg., Cincinnati, Ohio. 


YOU can earn big money in the cleaning 
and dyeing —— I will start you in 
your home town. Pleasant work. Small 
capital. Free particulars. John H. Baylies, 
Baltimore, Md. 


MACHINISTS Wanted—Floor hands and 
erecting men for heavy hoisting engines 
mining machinery. Address Litchfield Foun- 
dry & Machine Co., Litchfield, Tl, 


FREE illustrated book tells of about 300,- 
000 protected positions in U. 8. service, 
——— of vacancies every year. There is 

a big chance here for you, sure and gener- 
ous pay, lifetime employment. Just ask for 
booklet 8-29. No obligation. Earl Hopkins, 
Washington, D. C. 


SALESMEN—Two district representatives 
to travel with line of Paints, Oils, Greases, 
Signet Oil Company. Cleveland, Ohio 


MEN of ideas and inventive ability should 

write for new “Lists of Needed Inventions,’’ 

‘Patent Buyers’ and “‘How to Get Your 

Patent and Your Money.”” Advice free. 

Randolph & Co., Patent Attorneys, Dept. 


on 


5, Washington, D D 


IF you work in a factory and wish te make 
some easy money, write C. Beeman, Muske- 
gon, Mich. 

BIG profits—Open a dyeing and ~ cleaning 
establishment, little capital needed, We 
teach by mail. Write for booklet. Be 
Vonde System, Dept. (, Charlotte, N. C. 


BIG money writing songs—We pay hun- 
dreds of dollars a year to success"ul writers. 
Experience unnecessary. Song poems wanted 
with or without music—will pay one-half 
of profits if successful. Send us your work 
today. Acceptance guaranteed if available, 
Largest concern in the country. Free par- 
ticulars, Dugdale Co., Dept. 265, Washing- 
ton, D. C 

BE a detective. Big wages, traveling 
everywhere. Write Detective Johnson, De- 
partment 37, Houseman Blk., Grand Rapids, 
Mich. 

CASH for names, ~ information, | ideas, for- 
mulas, etc. Steady home business. Instruec- 
tive booklet for stamp. Nat'l Information 
System, 301 Marietta, Ohio 


MEN and Women Wanted for Government 
Jobs. $65 to $100 month to commence. Va- 
cations. Steady work. Over 12,000 appoint- 
ments coming. Parcel post requires several 
thousand, Influence unnecessary. Write im- 
mediately for free list of positions available. 
Franklin Institute, Dep't R21, Rochester, 
4 

GO on the Stage. Vaudeville career of- 
fered you. Experience unnecessary. Man- 
agers endorse my method. Instructive 
vaudeville book free. Write today. Fred- 
erie LaDelle, Sta. 10, Jackson, M 


MEN—Women—Get Government Jobs. 
“Pull” unnecessary. Thousands of ap- 
pointments coming. List of positions free. 
Franklin Institute, Dep't R21, Rochester, 
N. Y. 


LOCOMOTIVE Firemeu, Brakemen, wages 
about $100; experience unnecessary. 
age, stamp. Railway Association, Dept. 89, 
Brooklyn, N. Y. 


U. 8. GOVERNMENT Positions Open to 
Men and Women. Commence $65 to $100 
month. Thousands of appointments. - 

itions available, free. Franklin Insti- 
tute, Dep't R21, Roc! hester, N 

CITY Mail  Carriers—Postal Clerks— 
wanted everywhere. $90 month. Apply 
Institute, Dep't R21, Rochester, 


~GOVERNMENT Jobs Open. Write for 
free list. Franklin Institute, Dep't R21, 
Rochester, N. Y. 


NO expense to icarn electricity, auto- 
mobiles, plumbing. Correspondence lessons 
furnished; then actual work on contract 
jobs. Your work pays expense; 300 students 
last year. Get free catalogue. United 
Trade School Contracting Co.. Los Angeles. 

“BIG Seller;’* men and women making 
$25 and $50 week easy; needed in every 
home: $1.50 profit each sale: finest Summer 

alty on the market. Write today for 
free literature. Doud Lighting Co., 174- 
B, North Sangamon, Chicago. 


SALESMAN ~~ $6 specialty. $30 week. 
A, Allbrads Co., 723 Colonial Bidg., 


LBARN Photo-Tinting For pleasure or 
profit. Fascinating occupation for spare 
time. Can be quickly learned. Write for 
free booklet. Sample hand-colored card 
10c. Keil-Burr Co., 56-58 P, Pine St., 
New York City. 

GET prepared for Government ‘Exams’ 
by former United States Civil Service Sec- 
retary Examiner. Like Popular Mechanics, 
I offer no premiums, have no “Positions 
Guaranteed”’ or ‘“‘Coaching Free’’ Schemes. 
Straight propositions. Booklet C without 
obligation. Write now. Arthur R, Patter- 
son, Rochester, N. Y. 


| 
churches, halls, streets, etc.; nothing to 
| 
| 
| 
| | 
| 
| 
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ANY intelligent person may earn steady 
income T ding f s. Ex- 


oor 
perience unnecessary. Address Press Cor- 
respondence Bureau. Washington, D. C. 
WANTED—Distributors, men and women, 
to give away free packages our famous Per- 
fumed Borax Soap Powder; no money or 
ce needed; good pay. S. Ward & 
Co., 218 Institute Place, Chicago. 


planers, — drill esses, punch presses, fox 


New York City. 


FREE—‘‘How to Run and Install Gaso- 
line Engines.”’ Greatest little book ever 


PLEASANT Home Work—<Ambitious per- 
sons can earn good income in spare time 
copying letters. Former experience un- 
necessary. Send today addressed, stamped 
envelope for particulars. Box 17, Station 

G., New 

BE a Detective. Earn $200 monthly, 

positions open. A _ practical course in De- 


WANTED. Machinists, Agents, double 
your salary! Saunders’ Hand Book Prac- 
tieal Mechanics; lightning reference. Thou- 
sands used. $1.00, $1.25, $1.50 Circular 
sent. E. H. Saunders, 216 Purchase 8t., 
Boston Mass. 

MEN and boys to learn automobile re- 
Ppuiring, driving on up-to-date cars; elec- 
tricity, civil engineering, surveying. Meth- 
Os most practical. Room and beard while 
learning. Positions secured; satisfaction 
guaranteed; catalog free. National School 
of Engineering, 2110 W. 7th. Los Angeles. 

GOVERNMENT Examinations. Most 
thorough preparation; $5; returned if not 
appointed; particulars free. American Civil 
Service School, Washington. D. C. 


STOP Here! Let me start you in a home 
Lusiness that will bring you money every 

. Experience unnecessary. Spare time. 
No canvassing. I furnish everything and 
guarantee success. Send for proofs. Voor- 
hies, Desk C. R., Omaha, Neb. 


on this subject, sent free with 
year’s subscription to Gas Energy. Learn 
how to solve all knotty Gas Engine problems 
in few moments. oO. Stevens, Ind., 
writes, Gas Energy is best magazine pub- 
lished. Send 50c for year’s subscription. 
Book free. Gas Energy, 28 Murray St., 


ENGINE Lathe, swings 9%”, takes 25” 
between centers. Complete set gears cut- 
ting all size threads 3” to 40 $43.50. 
Grammes & Sons. Allentown, Pa. 

FOR Sale—Gasoline engines, automobiles, 
marine and stationary, also castings. Sec- 
ond-hand ones taken in exchange and for 
sale. Apply with stamps. B. W. Richard- 
son, R. No. 36, Peoria, Ill. 

REBUILT Engines—We have on hand 
a number of rebuilt ‘Buffalo’ engines, 
cuaranteed, at greatly reduced prices. 
Write for bargain list. Buffalo Gasolene 
1293-1305 Niagara Street, Buf- 
alo, N. 


MANUFACTURING MACHINERY 


MADE by having our factory figure 
on the manufacturing of your machines. 
We can furnish castings, Steel or Gray 
Iron, Brass, and Aluminum. Our shop is 
the most thoroughly equipped. Our super- 
intendent has had fourteen years of experi- 
ence. There nothing that we can not 
build and save you money on. Practical 
Gas Engine and Machine Works, North 
Chicago, Tilinois. 


WILL start you earning $4 daily at 
home in spare time, silvering mirrors; no 
capital; send for free instructive booklet, 
giving plans of operations. G. F. Red- 
mond, Dept. 206, Boston, Mass. 


MACHINERY, TOOLS AND SUPPLIES 


CLEVELAND Specialty & Manufacturing 
Co., Cleveland, Ohio, manufacture Water 
Motors, Fans, Tapping Machines, Magnet- 
winders, Inventions developed. Special ar- 
ticles to order. 

WANTED—Light forging and machine 
work. | Can give quick service at lowest 


25-30 H. P. Bessemer Gas Engine; air- 
starting outfit, clutch, ete. Excellent condi- 
tion. $300. Case Manufacturing Co., Mid- 
dieport, O. 


SOLDERING Iron Torch, self-heating, au- 
tomatic. The greatest time and labor saver 
ever offered, Handy and safe. No pumps, 
coils, smoke, ashes, sparks or delicate needle 
valves. Can be used by any one. Can't leak 
or explode. Write for particulars. Dept. 1, 
Emmelmann Bros, Mfg. Co., Indianapolis, 
Indiana. 


COST Sheet, giving cost of fuel for oil, gas 
and steam engines and current for electric 
motors; at all prices and rates of consump- 
tion; folding pocket size, 10c. stamps or 
coin. A. Stritmatter, 209 E, 7th, Cincinnati, 
Ohio. 

FOR Sale—Boiler Test Pumps, approved 
designs, at cost price. Send for particulars. 
Minnesota Eng. & Mchy. Co., 2399 University 
Ave., St. Paul, Minn. 


BARGAIN—One-horse-power ‘‘Baby’’ en- 
gine (new). F. Skinner, Danbury, Conn. 


WILL exchange 6 H. P. gasoline engine for 
hydraulic ram. W. B. Connally, Trenton, 
Georgia. 

INCH 8-foot pipe coils, 5,000 feet 12-Ib. 
rail circular saws, No. 50 Buffalo Fan, 500 
feet 9%-inch pipe, cable sold reasonably. 
American Iron Supply Co., Minneapolis, 
Minn. 


MANITOU demonstrating motors will be 
sold practically at cost, in localities where 
they are not already represented. One, two 
and four-cylinder sizes, two-cycle marine en- 
gine type.’ Richards Iron & Engine Works, 
Manitowoc, Wis. 


Uhrichsville, 0. 

WE can manufacture your specialty if 
made of sheet metal. Sheet Metal Specialty 
Co., Goshen, Ind. 

ESTABLISHED 25 Years. We make and 
develop mechanical models of any descrip- 
tion, also manufacture mechanical devices 
in any quantity to order. We have the 
machinery, tools, instruments and the ex- 
perts to do the work. Have your tools and 
dies made by us. Tuerk Mfg. Co., 108- 


Tools and = Light 
Special] Machinery to Build. We have the 
facilities to build perfect working models. 
Accurate tools, and light special machinery 
in an economical manner. The Grant Riv- 
eting Machine Co., Silliman Ave., Bridge- 
port, Conn. 

MODELS made for inventors; general 
machine work; designing and_ perfecting; 
developing automatic devices and machinery. 
In a position to do all kind of light tool 
and machine work, Prices reasonable; esti- 
mates cheerfully given. Ideal Machine 
Works, 62 Ann Street, New York City. 

WE have turrets and engine lathes, 
worm and worm gear a. machines, 
milling and broaching tools. f your ex- 
perimental and contract work calls for ac- 
curacy and speed, send in your blueprints, 
sketches or samples for figures. Universal 
Mfg. Co., 1214-18th St., Racine Wis. 

WE make working models for inventors; 
also dies and stampings of specialties, and 
carry a complete stock brass gears and 
model supplies. Send for catalogue. The 
Pierce Model Works, 3405 Pierce Ave., 
Chicago, Il. 


2H. P. Dynamo or Motor D: C. % H. P. 
Motor D. C. and lighting supplies. J. P. 
Hobert, 25 Gate St., Poughkeepsie, N. Y. 

PULLEYS. Gears, Sprockets, Shafting, 
Hangers; see page 126. W. A. Jones Foun- 
dry & Machine Co., Chicago. 

FOR Sale—Helm Cement Brick Press 
with 600 pallets, $125. H. W. H i] 


GENERAL Machinist, Designers, Elec- 
tricians. Pattern Tool Model & Machine 
Builders, Automatic Devices and Machinery 
developed and perfected. Scientific and ex- 
perimental work a specialty. Our trained 
staff of skilled mechanics assist customers 
in perfecting inventions. Regal Model & 
Tool Works. Chicago's Foremost Model 
Works, 129-128 So. Clark St., Chicago. 


407 Bryant St., Denver, Colo. 


LATHES, Planers, Millers, Drills, Shap- 
=. Engine Patterns. Bicknell, Janesville, 


3 H. P. MARINE Engine. Complete out- 
fit only $35. George Heitsch, Pontiac, Mich, 
1 1-IN. Acme Bolt Pointer. New machine 
H. H. Ashenden, Waterbury, Conn. 


IRON brass and aluminum castings. 
Metal specialties. Patterns, models, polish- 
ing, plating and japanning. Send for cata- 
logue of pattern oe, and model supplies. 
North Chicago Tool Works, 15 Grove Ave., 
North Chicago, Ill. 

WE manufacture small patent articles on 
contract or on royalty. Beebe Co., 338 
York St., New Haven, Conn. 


to plant, cultivate, harvest and 
these wonderful plants free. The Tisinee 
oun Ginseng Nursery, Box 225, Narrows, 


GINSENG Raising is the surest way 
you to make Big Money on Little Capital 
One acre yields about 5,000 lbs. t 
$6 a lb. I will buy all you raise. Write 
a for my easy natural method. T. 
— 1000 Sherwood Avenue, Louisville, 


"GINSENG roots and seed that grow 
for price list. Plym 3inseng Gi 
Plymouth, Wis. ymouth Ginseng Gar, 
GOLDEN SEAL—Cuttin 
seed-bearing roots for sale. 
A. Honabarger, Warsaw, O 
GINSENG Seed for sale or w 
for relics, A. L, 


N. 


Send 
dens, 


ill exchan 
Gelser, Dalton, 


BOATS AND LAUNCHES 


FOR Sale—Sample boat engines 
Bargains. Boat Factory, Melony 


CHART of a modern submar 
showing and naming over 2 


v 00 parts. 
14x28 inches. Printed on plate 


Shows clearly and distinctly ‘all the in: 
tube for 25c. Popular 
Mechanics Book Dept., 31 ° 

St Chicago, 8 W. Washington 

MOTORCRAFT Encyclopedia—A 150- 

book that tells 1001 things every motor boat: 
man should know. How to overcome engine 
troubles. Price $1, postpaid. Popular Me- 
chanics Book Dept., Chicago. 


THE Auto-Pneumatic Swimmin 

Pat. Self-inflating. Weighs 1 Ibe Folds 
5x6 in. Protects sea-travellers and lovers 
of aquatics from drowning. $3. Dealers, or 
309 Broadway, New York. Booklet—Agents! 


FOR SALE 


FOR Sale—Surveyor’s transit with So 
and Level and Theodolite attachments: on 
& Sons, London make; cost $575, will sell 
for $175. Address The Federal Loan Bank, 
7 N. Clark St., Chicago, 


UNUSED telephones for sale cheap—All 
parts are guaranteed—if not satisfied return 
to us, Prices and literature on request. In- 
terstate Elec. & Mfg. Co., Sioux City, Iowa. 


500,000 PICTURE Postcards, T5c per 
thousand, duty free: samples 10c. Awdrey 
McCreery, Wallaceburg, Ont. 


FOR Sale—Machine and Foundry Busi- 
ness, best location in Oklahoma. B. F. C. 
Morris, 1800 West Park Place, Okla. City, 
Oklahoma. 

SALTED peanut venders, $5. Ball gum 
vender with 1.000 gum, $8. Circulars free. 
Universal Manu‘acturing Co., Columbus, 
Ohio. 


FOR Printing Presses, Type, etc., send for 
“Model Press’’ catalogue, York, Pa. 


FOR Sale—2 16x16 in. Copper Brazed 
Air or Gas Tanks, Unused. Guaranteed 
200 Ibs. Roy E. Wood, Syracuse, Nebr. 

SALE or Trade—House, barn, three lots, 
blacksmith shop and tools. Good location. 
teason for selling, met with accident, can’t 
do the work, E. J. Brandt, Lake Village, 
Ind. 

FOR Sale—Contents of two large steam 
laundries, some rare bargains. George J. 
Adams, 39 South St., New York. 

FOR Sale—I. C. S. courses. Draftsman 
and Shop Practice. Fredrickson, 7 Herrick 
St., Beverly, Mass. 

FOR Sale—Fine bull elk head. Reuben 
Sayler, 497 South Broadway, Dayton, Ohio. 


FOR SALE OR EXCHANGE 


FOR Sale or Trade—For good Farm— 
Brick and Tile Plant, 2 houses, plant run- 
ning now. Splendid location. Address 
Charles Lee, North Star, Mich. 


TWO Set Woolen Mill, whole or part. 
Address Box 88, Ewing. Tl. 

20 TYPEWRITERS, Oldsmobile automo- 
bile, minute picture camera, 10 auto » 
ometers. Want motorcycle, lathe. Ulysses 
Fortier, Tulsa, Okla. 


} I HAVE several different sizes of the GINSENG 
aint GINSENG and Golden Seal. A small 
turret lathes, screw CHES, engiues, garden planted with Ginseng or Golden Seal 
steam engines and boilers, saw tables, band will bring larger returns than a large farm 
saws, swing saws. Pinner, 122 Water St., It is easy to grow. We furnish s« ed and 
tective Work taught by mail. American 
i School of Criminology, Detroit, Michigan. ' 
Dept. F._ 
Send drawings. Address Gallagher Bros., 
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PATENT ATTORNEYS 


PATENTS FOR SALE 


NTS secured; reliable service; high- 
PATENTS | personal preparation and pros- 
ecution of all cases; don’t write if you want 
something for nothing; terms very reasonable+ 
inventions of merit meet with success; asso- 
ciate offices in Washington, New York, Lon- 
don and Berlin; send sketch today; 4¢ post- 
age brings my latest book, ‘“‘The Last Word 
on Patents.”” by Sanders, 7 Crilly Building, 
Chicago. Ill. 

“FIND out for yourself what to invent and 
how to procure and sell a patent for the 
same. My book, ‘‘Inventor’s Universal Edu- 
cator,” covers the matter from A to Z, 140 

ges, elegantly bound. Also contains 600 
mechanical movements and 50 perpetual mo- 
tions. Price $1, postage free. Money re- 
turned if not more than satisfactory. F. G. 
Dieterich, 651 Ouray Bidg., Washington, 
District of Columbia. 


OUTRIGHT or royalty, my patent “Pipe 
Repair Device.’’ Fits any size pipe at any 
angle required. For steam, hot or cold 
water pipes, also gas pipes and range boilers. 
Lasts a lifetime. A money-maker for some 
one. Descriptive circular and particulars 
free. Chas. F. Doellner, Bellmore, L. L., 
New York. 

FOR Sale—U. 8S. and Canadian patents 
for most satisfactory bicycle tire healing 
compound made. Tested under all condi- 
tions during seven years. Just started manu- 
facturing and have rapidly growing demand. 
Will stand close investigation. Best of 
reasons for selling. Price, $10,009. H. §. 
Griswold, Phoenix, Ariz. 


FOR Sale—Valuable U. S. Patent, aero- 
plane bracing without wires, combines great 
strength and lightness. Basic patent for 
sale, or royalty. Address R. Saimen, 208 
Oakley Bivd., Chicago. 


—SPATENTS and Patent Possibilities” is a 

2-page treatise which tells all about pat- 
on what to invent and where to sell it. It 
gives honest advice to inventors, and is full 
of valuable and interesting 
Write for it today! It is free. . Hill, 
905 McLachlen_ Bidg.. Washington, 

“PATENTS of value. Prompt and efficient 
service. No misleading inducements. Ex- 
pert in Mechanics. Book of Advice and Pat- 
ent Office Rules free. Clements & Clements, 
Patent Attorneys, 704 Colorado Bldg., Wash- 
ington, D. 

SEND for free booklet, All About Patents 
and Their Cost. Shepherd & Campbell, Pat- 
ent Attorneys, 500 A, Victor Bldg., Wash- 
ington, D. C. 

THE Patentome is interesting and instruc- 
tive. A liberal education in patents and how 
to get them. Free on request. Established 
1865. Anderson and Son, Patent Solicitors, 
707 G St., Washington, D. C 


A PATENT experience of 23 years makes 
my services invaluable to honest inventors. 
My free book tells the story. Write for it 
today. A. + Wilson, 300 Victor Bidg., 
Washington, 

~ PATENT — jnveation. First get free 
“Inventor’s Primer’’ with statistical data. 
Milo B. Stevens & Co., Estab., 1864, 685 F 
St., Wash.; 353 Monadnock Bik., Chicago. 


PATENTABLE — Ideas Wanted—Send for 

8 free books. R. B, Owen, 30 Owen Bldg., 
Wash., D, C. 

PATENTS explained in my free books, 
telling what you should know—what to in- 
vent—what not to invent—how to sell your 
patent, etc. Write today, H. L. Woodward, 
902 G. St., Washington, D. C 

PATENTS, electrical and mechanical @ 
specialty. Book Free. Joshua R. H. Potts, 
Patent Lawyer, 8 Dearborn St., Chicago; 
805 G. St., Washington; 929 Chestnut St., 
Philadelphia. 

FOR honest advice and real patents at 
low cost, consult John O. Seifert, Patent 
Attorney, 50 Church St.. New York, Y. 

PATENTS Secured. Send sketch or model 
for search. Book containing over 200 me- 
chanical movements, advice and search free. 
W. N, Roach, Jr., 514 Metzerott Building, 
Washington, D. 


YOUR invention may be worth thou- 
sands. Its worth to you is governed by 
the strength of the Patent. For 39 years 
our firm has been in business. You get 
the advantage of our extensive knowledge 
and ripe experience when we procure your 
patent. Clients in your state. rite today. 
Louis Bagger & Co., 609 Barrister Building, 
Washington, D. C. 

REGISTERED Attornt ys make our 
searches. Send sketch for free report. No 
Attorney foes until patenc allowed. Free 
books, Fuller & Fuller, Washington, D. C. 

PATENTS—Herbert Jenner, patent_attor- 
ney and mechanical expert, 606 F St., 
Washington, D. C. I report free of charge 
if a patent can be had and its exact cost. 
Send for circular. 

. L. PARKER, Ex-member er | 
Corps Patent Office, Patent Attorney, 
G St., Washington, D. C. Inventor’s hand- 
book “Protecting, Exploiting and Selling 
Inventions,”’ sent free upon request. 


PATENTS that — and pay. Advice 


and books free. ates reasonable—highest 
ecenenees: best results. Watson E. Cole- 

an. Patent aaape. 622 F St., N. W., 
Washington, dD. 


MECHANICAL ENGINEERS 


INVENTIONS developed and marketed. 
Investigate. William C, Stripe, 1154 Monad- 
nock Block, Chicago. 


FOR Sale—Valuable patent, No. 1,057,- 
304. Rail device to prevent spreading of 
rails; will hold rails in proper place. Ad- 
dress Leonard Tritico, Stone City, Texas. 

FOR Sale—Holder for Sacks, No. 129,- 
841. I wiil sell my invention to the highest 
bidder; bids received until August 20th. 
Ernest McClary, Route No. 2, Fresno, Ohio. 

BEST cash offer gets patent on egg-crate 
lids. Copy on request. A. Honey, Ironton, 
Minn. 

“PATENT Clothes Pin, Will sell reason- 
- J. Erwin, 272 Tyler St., Coalinga, 
Ca 

FOR Sale—New patent, simple, thoroughly 
practical improvement in tobacco pipe. 
Every smoker attracted by its advantage. 
ag those interested in purchase need re- 

'. Zetterstrom, 156 Babcock St., 
Hartford, Conn. 

“FOR Sale or Royalty—Patent rights cover- 
ing two metal specialties for usé with Gil- 
lette safety razor. Stetson, 48 Linden St., 
Whitman, Mass. 

PATENT | Pending—The safest, smallest, 
lightest parcel-post egg case zs invented. 
Particulars. Address Robert Mason, Law- 
rence, Mass. 

OUTRIGHT pocket typewriter, writes like 
a $100 moctine. Nothing like it. Fred 
Lasere, 5 West 40th St.. Cleveland, Ohio. 

“PATTEN Iron Cutter for Sale—Can be 
manufactured cheap enough for any shop- 
man to buy. Pelahatchie Sales Co., Pela- 
hatchie, Miss. 


CAR Fender; outright or royalty. For 
merit, noncompare. Represenatives wanted. 
Cc, B, Martin, 19 Cambridge Bidg., Port- 
land, Ore. 

FOR Sale—Practical combination Hasp 
and lock. W. B. Hubbard, Eugene, Ore. 

GAUGE glass fixture and a new valve. 
Great chance for investment. Thos. C. 
Salter, 92 7th St.. San Fran., Cal. 

“AEROPLANE Patent—For  Sale—Rises 
directly from the ground without the initial 
forward movement; instantly stopped or 
started. Chas. R. Johnson, 405 Madison 
St.. Topeka, Kansas. 

THE Greatest Auto Wheel ever invented, 
years in advance, which has no competition. 
Wish to place on royalty with some ee 
~ or sell. E. A. Finzer, 

ic svi 


JU broom attachment, a cry- 


ing need in every. house. Sale or royalty. 
Jones, S17 Ridge Philadelphi 
PATENTS 


PLAN your ideas on paper first. Patent 
Drawing, Patent Sketching. These two books 
tell in plain language how to sketch models, 
inventions, how to work out ideas, how to 
understand and make Patent Drawings, etc. 
Particulars on request. Brown Co., 
Nassau St., New_York. 

~PATENTABLE | Ideas Wanted—Send for 
3 free books. R. B. Owen, 30 Owen Bldg., 
Wash., D. C. 

~WANTED—Inventors to submit devices 
for street railway transfer system. For 
particulars address Inventors’ Mutual De- 
velopment Association, as Potomac Bank 
Bidg.. Washington, D. 


“BEFORE spending on patents send 
for our book—How to Make Patents Profit- 
able, based on 30 years’ experience. Benja- 
Tw & Bassett, 9th & G Sts., Washington, 

» 


PATENTS, Trade-Marks and Copyrights, 
Our hand book on patents will be sent free 
on request. All patents secured through 
us are described without cost to the pat- 
entee in the Scientific American. Munn & 
Co., Patent Attorneys, 359 Broadway, New 
York. Washington, D. C. office, 383 F 
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PATENTS” and our 
other book ‘Letters of Patent Success,’ 
sent on request to inventors. Wide experi- 
ence. Personal service. Trade-Marks reg- 
istered. Write today. Robb & Robb, Pat- 
ent Specialists, 211-215 Southern Bidg., 
Washington, D. C. 

“INVENTORS: My patent made a fortune. 
Particulars free. Let me sell yours. Eugene 
Pearl, 21 Union Square, New York. 

INVENTIONS Wanted to market on cash 
or royalty basis, Adam Fisher Mfg Co., 
6152 Pierce, St. Louis, Mo. 

PATENTS without advance attorney's 
fees. Send sketch for free report. ks 
free. Fuller & Fuller, Washington, D. C. 


REAL ESTATE AND FARM LANDS 


FARMERS—Fully as important as your 
land self is your homestead and layout 
of the farm. Start right. Our book “The 
Farmstead,”’ 350 pages, informs and guides 
on subjects like: The Farm as a Source 
of Income; Selection and py cs 
Farms; Kelation of Farmer to Law 
Locating the House; Planning Rural Build: 
ings; Locating and Constructing House, 
Barns, Poultry Houses, Piggeries and Silo; 
Heating and Ventilation; Water Supply and 
Sewage; Lightning Protection; Layout of 
Fields; Fences, Orchards, a Price, 
$1. 50, or send for circular F-A, Marmax, 

i2 South Croskey, Philadelphia, Pa. 


GO South and Prosper. The greatest 
opportunities in America today are offered 
by the Southeastern States. Fortunes made 
from truck, fruit, poultry, cattle, dairying 
and general farming. Land $15 an acre 
up. Climatic and living es ideal. 
Farm lists, ‘“‘Southern Field magazine 
free. M. V. Richards, Land and Industrial 
Agent. Routers Railway, Room 64, Wash- 
ngton, 


YOUR -—% Money will buy you a lot 
in California's most scenic spot. Beautiful 
hotel, fishing, hunting, boating, bathing, 
mountain lakes and streams, mineral 
springs. Fairport is situated on shore of 
Goose Lake, a wonderful inland sea, sur- 
rounded by mountains, Send for literature. 
Fairport Town & Land Co., , Fairport, Cal. 

DAIRYING in the San Joaquin Valley 
is a very profitable business. One acre 
keeps a milch cow and she earns you $10 
& month. Expensive shelter unnecessary. 
sand at low prices on easy terms. New 
buok in the San Joaquin Valley’’ 
ree, Seagraves, Gen. Colonization 
Agent, AT&SF Ky., 1883 Ry. Exch 
cago, 


If You Want safe a, we can 
loan your money to net you to 8 per 
cent on first mortgage farm Rem and city 
of El Paso real estate; 1 to 5 years’ in- 
terest payable semi-annually. All good 
income property; 50 per cent valuation. 
Security gilt-edge. Investigate. Mount 
Franklin Loan & Trust Co.,  eaened 
rated), Box 166, El Paso, Texas. 

MORRISON County , Minnesota— Im- 
proved and wild land, 80 to 640 acres, 
fifteen to fifty dollars. G. W. Massy, Little 
Falls, Minn. 

PATENTED State School Lands, Mc- 
Mullen County, Texas. Fine climate, fertile 
soll. $15 per acre. Only $1 per acre 
cash, balance 10 yearly payments. 
Connable, Trustee, 491 Commercial Bank 
Bidg., Houston, Texas, 


NATIONAL Forest and Government land 
homesteads. Map of locations 50c. 1,000 
settlers wanted. Information free. W. E. 
Roberts, Miles City, Mont. 

—— Farm Lands, $6.50 r acre and 

Easy terms, free schoo healthful. 
The Georgia Trading Company, Forsyth, 
Georgia, 

CoAGADS Irrigated farms in famous 
San Luis Valley. Bargains. Handsome 
booklet me, Greater-Alamosa Realty Co., 
Alamosa, Colo. 

1,100 ACRES timber in rolling country. 
good farm grazing land, $9 per acre. 
miles to railroad, Saoukgumeny Co., Ark. 
G. W. Frisbie, Savona, N. Y. 

BARGAIN—2 greenhouses, barn, 4-100om 
house with basement, 3 acres land, 1% miles 
from Dolton, opposite cemetery. Chas. Rose, 

D., South Holland, 

BUY a farm any place on the continent 
of North America. we will give you the 
names of the owners free. American _In- 
vestment Association, 37 Palace Bidg., Min- 
neapolis, Minn. 


WILL trade 480 acres Southwestern Texas 
land, worth $5 an acre, for one-passenger 
cross-country biplane, standard make, cosy 
power unit, good condition. T. G. Balley, 
Jasper, Texas. 


= 
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MONEY-MAKING 13 States, 
$10 to $50 an acre; live stock, tools and 
crops often included to settle quickly. = 
illustrated Catalogue No, 36 free. E. 
Strout Farm Agency, Station 3043. West ath 
Street, New York. 


FORMULAS 


FOR THE HOME 


‘HITECTS, builders, home owners: An 
old reliable builder will give formula. for 
prem stone, brick and concrete works; a 


GOOD income properties paying 12%— 
$250 cash, balance monthly. Best field in 
the South—growing fast. Start your fortune 
now on a safe investment. Gruber & Co., 
Gadsden, Ala. 


1) remedy for stopping white mineral 
appearing on surface of old or new bricks. 
Makes cemetery work like new. Easily ap- 
plied and inexpensive. Price $1. P. O. 
money order. J. C. Newborg, 47 Brent St., 
Dorchester Sta., Boston, Mass. 


CO-OPERATIVE Homestead Clubs enable 
people to own farms. Become independent! 
Club now ~eee Edward Miller, Crystal 
Springs, Fla. 

SALE or trade for business property, 265 
acres, borders river. 750,000 feet of timber. 
Large Ante Bellum House; stock and equip- 
ment included: Frank L. Smith, R. F. D. 
“5S, Summit, Miss. 

296 ACRES finest improved Farm in South, 
Beautifully situated—mountain climate. $22 
per acre; great bargain. Will sell any size 
farm. Write for bargains. Gruber & Co., 
Gadsden, Ala. 

FOR Sale. 267% acres good soil. $10,000 
in buildings. Price $11,000. IL. N. Cobb, 
Hastings, Mich. 

$12.50 PER month buys 40 acres of good 
land in Clark county, Wisconsin, at $18 
an acre. New land in well-settled com- 
Values steadily increasing. Send 

. West-Cannon Co., Dept, M, 
Marshfield, Wis. 


IDEAL Homes-—Fruit, vegetables, poultry, 
live stock. Illustrated booklet. State Board 
Agriculture, Dover, Del, 

TEXAS school land on market now; you 
can buy good land at $2 per acre; pay 
Se per acre cash and no more for 40 years, 
but 3 per cent interest on the balance. 
Send 6 cents postage for =" informa- 
tion. Investor ublishing Co., Dept. 3, 
San Antonio, Tex. 

SELL your property quickly for cash, no 
matter where located. Don’t pay big com- 
missions. free. Real Estate 

Co., Desk B, Lincoln, Nebr. 

EAST Texas, ‘“‘the country where a man 
with a little money can e a big living. 
Finest fruit district in Texas. E. H. War- 
ren, Jefferson, Tex. 


DOGS, BIRDS AND POULTRY 


THE Ideal White—The new phenomenal 
squab pigeon; twenty-ounce squabs in four 
weeks. Get information and prices. Aus- 
dale Squab Farm, Mansfield, Ohio. 


A GUARANTEED talking parrot for 
Written guarantee with every bird. “a 
be shipped safely anywhere. Also all other 
song and fancy birds, pet stock, ete. 
Edwards Bird Store, Detroit, Mich. 

PEDIGREE Collie female pups. John 
Hinrichs, Rock Rapids, Towa. 

“AIREDALE Terriers and Scoteh Collies. 
State wants? Sales list free. Phil Savage, 
St. Charles, Dl. 


OIAMONDS, WATCHES AND JEWELRY 


GENUINE, Perfect Cut Diamonds, only 
$97.50 per carat—the world’s lowest price, 
direct to you from the importer. % carat, 
$8.25, xb carat, $17.50; % carat, $45. 
Legal oney-Back Guarantee with every 
diamond; our contract to refund the full 
price in cash, less 10%, any time within 2 
years. Full purchase price guaranteed in 
exchange any time! We ship C. 0. D. on 
approval, without deposit or obligation to 
buy. Read our display Ad, page 153. Write 
for 104-page De Luxe Basch Diamond Book, 
Free. L. Basch & Co., Dept. E240, State 
and Quincy Sts., Chicago. 

WE are the only Diamond 1 Importers in 
the world who give you the full benefit of 
the rapid rise in diamond values. 12% 
yearly inerease in value guaranteed; and full 
increased value allowed in exchange, any 
time! Direct importing without middlemen 
enables us to make prices others simply can- 
not meet! Written Guarantee Certificate 
with every diamond. See our advertisement, 
page 138. Big catalog Free. Lewy Bros. 
Co., Dept. B28, State and Adams Sts., Chi- 
cago. 


MAKE a cleaning fluid, turns grease and 
oil to soap, cleans all kinds of cloth; 500% 

profit. Complete formula, $1. Ryonol Co., 
217 Main St., Dansville, N. Y. 


500 FORMULAS, Schemes and money- 
making secrets. Dollar Book for 25c. P. 8S. 
Bureau, 3311 Belleplaine Ave., Chicago. 

500 SUCCESSFUL money-making formu- 
las and trade secrets postpaid, 25c. Charles 
Dynes, Parker, Ind. 

FORMULAS—3,000 Formulas and Digest. 
One year, 50c; or silvering mirrors formula 
oy Digest one year, 25c; or 200 formulas, 
., and Digest one year, 25e. Digest, 
G and Rapids, Mich. 


FORMULAS and instructions for manu- 
facturing six big sellers, 10c. Black, 185 
West Forest, Detroit, Mich, 


“EVER-READY” Dustless Cloth 
Reel. Contains 40 ft. strong line, A. 
a use in kitchen, laundry, back porch, 


60c. Suppl 5 
Peoria St.. Chicag 


METAL Work and Etching—Aa 96- -page 
handbook for art metal workers telling 4 
to make a great variety of useful and orna- 
mental objects, such as desk sets, arts- 
crafts, jewelry, etc. Price, 50c, postpaid. 
Popular Mechanics Book Dept., Chicago. 


BEAUTIFUL arts-crafts lamps—Anyone 
can make them out of paper, cardboard and 
wood. 16 designs. Inexpensive yet artistic, 
Complete book of instructions. Price, 50c, 
Popular Mechanics Book Dept., 
Chicago. 


FOR WOMEN 


FANCY Pillow Tops. White, green, blue. 
tan; pure linen, 40 cents. Francis, 42 
Wash, St., Newburyport, Mass. 


TELEGRAPHY 


GUARANTEED best formula for invisible 
ink, 25ce. Haverty, Box 522, Altoona, Pa. 


INVISIBLE Ink = Formulas. ed, 
practical, inexpensive. Correspond secretly. 
Great fun. Also formula for silver plating 

powder. Excellent, 25c. Al. Daniels, Box 
BT, Sta. C., Los Angeles, Cal. 


FOR MEN 


IT will surprise you—If you shave your- 
self. ‘‘Blectro-Edge” is as necessary as the 
strop and razor itself. It’s Antiseptic— 
“Strop-Right’’ and ‘‘Edge-Keen,’’ for all 
style blades; saves cost of honing. Recom- 
mended by barbers; guaranteed non-abrasive. 
Insure yourself for “°565 days of comfort’’ by 
sending for it today, 25e—coin or postage. 
Aggressive agents wanted. Electro- Edge 
Mfg. Co., Dept. P, Detroit, Mich. 


TUCQUAN Cigars, five-inch Perfecto, im- 
ported Sumatra Wrapper, sprigged Havana 
Filler, sent anywhere by parcel post at 
manufacturer’s price, 
money order. Smoke ten and if not satis- 
factory return balance and will return 
money; cigars guaranteed. Frank b 
Schwartz, Mfr.. 251 N. Mulberry St., Lan- 
caster. Pa. 

TOBACCO Habit can be conquered. Treat- 
ment by mail, $1. Snearly Bros., Des 
Moines, Towa. 

MANILA cigars, sample box 25—$1.25. 
Rox 185, Seattle, Wash. 


$2 FREE, $2—$1 Safety Razor, 10c shav- 


tim The A 


Transmitter ym standard key 
and sounder. Sends you telegraph mes- 
sages at any speed just as an. expert oper- 
ator would. Five oylen, $2 up, circular 
free. Omnigraph Mfg. Co., 41 G. Cort- 
land 8t., New York. 


TELEGRAPHY—Morse and wireless— 
Railway accountin (Station Agency) 
taught quickly. Ra lroad Dispatchers’ and 

estern Union Wires and complete’ Wire- 
less Station in school. Splendid 
tunities. Graduates assisted: Living ex- 
penses low—may be earned Largest and 
oldest school—established 38 years. Invest- 


n 
Dodge's 
Railway and Wireless Institute, 15th St. 
Valparaiso, Ind. 


ELECTRICAL 


ype ane old dry batteries; 3 best methods 
with nplete instructions, 25¢. 
Belleplaine Ave., Chicago. 


$15 TAKES % horse-power motor and 
vacuum pump, seareely—used. 1621 
Jackson Blvd., Chicago. 


WIRELESS 


WIRELESS Set. How to Make—6- -page 
book telling how to. construct at. small cost 
an outfit suitable for transmitting four or 
five miles. Price 50 cents, postpaid. Popu- 
lar Mechanics Book Dept., Chicago. 


ing stick, 25¢ brush, 30c¢_electr. 
seap, 3 pieces violet soap, T5c; value, $2. 40, 
at 40c. Grossmann’s Supply Co., Alta Vista 
Terrace, Chicago. 


OLD straw hats made new “7 using 
Yankee Straw Hat Cleaner. Sent x 
for 7c. Address Merz, Chemist, ohh a and 
Master Sts., Philadelphia. 


SAFETY razors sharpened; two cents 

each. Guaranteed. Blade box free. Elec- 
= Stropping Co., 134 Shelby St., Detroit, 
fich. 

UNITED States Army Regulation Shoe. 
Send for catalogue describing shoes adopted 
by United States government. Guaranteed 
as represented or money refunded. The 
Haynes Shoe Company, Lewiston, Maine. 
Reference First National Bank, Auburn, 
Maine. 


FLOUR & FEED MILLING MACHINERY 


SPECIAL bargains in second-hand: At- 
trition mills, burr mills, crushers, corn 
shellers, bran dusters, dust collectors, puri- 
fiers, reels, double, single, 2 and 3-pair high 
roller mills, sieve bolters, receiving separa- 
tors, scourers, ete. Write for description 
and prices. Sprout, Waldron & Co., P. 0. 
Rox 429, Muncy, Pa. 


WANTED 


STENCIL CUTTING MACHINES 


WANTED—Partner for an entirely 
method o: running a steam engine. Write 
for particulars. J. De Hays, Bay St., Louis, 
Miss. 


LET us tell you how to legibly mark your 
shipments and safeguard same against loss 
or delay in transit. Ideal Stencil Machine 
Co., Belleville, TL 


GAMES AND ENTERTAINMENTS 


LEARN to entertain! - Magic. Trick’ Cards, 
i%e, Free catalog. Walwen Company, 150 
Nassau St., New York. 


MAGIC Card~ Trick; 10c. 
H. V. Dils, Huntington, 


A TEST for Brains and Ingenuity. Four- 
teen rectangular Metal pieces farm a checker- 
board. Sounds easy. Just . try it.+:, There 
are forty ways.of doing it Can — get one? 
Complete set: in-box sent postpaid U. 8. for 


10e silver, other countries Dc. » Distributors 
yg F..& K., 10 Broadway, N. Y. 
ty. 


YOU can make from $10 to $40 a night 
giving Magic Entertainments. We teach 
you and furnish all apparatus. Prospectus 
free. College of Magic, 1101 Advertising 
Bldg., Chicago, 


TRICKS with Coins. Illustrated book 
with complete: direetions. Price, 30c. 
Hardy’s Bookstore, Oakland, Cal. 


MAGIC Pocket Trick Free, including 
250-trick catalogue illustrated. Everything 
for stage and parlor entertainments. Magc 
Co., Dept. 10, 249° West 38th St.,. New 
York. 


MAGIC tricks, books and _ supplies. 
Largest line in the wert. Old reliable 
firm. Mammoth illustrated professional 
catalogue, ten cents. Read ‘overt, 821 
East i3rd Street, Chicago, TL 
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The Greatest Mechanical 
Library in the World 


The Mechanical Engineering Library is part of the Inter- 
national Library of Technology that cost $1,500,000 in its original 
preparation. It contains the knowledge given from the life 
experience of some of the best mechanical engineering experts in 
the country, edited in a style that nineteen years of experience in 
publishing home-study textbooks has proved easiest to learn, 
to remember, and to apply. There is no other reference work in 
the world that so completely meets the needs of the mechanic as 
the Mechanical Engineering Library. The volumes are recom- 
mended by the highest authorities and are used in nearly all the 
leading universities and colleges. They treat of practical mechan- 
ical methods, starting from the simplest problems and compre- 
hensively covering every branch of the work. Not only can they 
be used to great advantage by superintendents, foremen, and 
engineers as an authoritative guide in their work, but since they 
can be so clearly understodd even by persons having no knowledge 
of higher mathematics, they can be used by all classes of mechanics 
that are desirous of advancing to higher positions. The Mechan- 
ical Library contains 14 volumes durably and handsomely bound 
in three-fourths red morocco, stamped and numbered in gold. 
The books are printed 
on a high-grade book 
paper, and the type is large 
and easy to read. Each 
volume is 6 by 9 inches in 
size. If you wish to know 
more about the greatest and 
most practical mechanical 
library in the world, mark 
and mail the coupon NOW. 


INTERNATIONAL TEXTBOOK COMPANY 
Box 872, Scranton, Pa. 
send, without further obligation to me, full 
aes in regard to the International er of 
echnology, w' nae reference to the Library of 
Mechanical vt 
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STAMP COLLECTING 


TYPEWRITERS AND SUPPLIES 


_, KNOW Success, Health and 


FREE! 110 Foreign Stamps, Album and 
Catalogs, for 2c postage. Payn Stamp Com- 
pany, 138 N. Wellington St., Los Angeles, 
California. 

STAMPS—Clean, medium-priced approvals 
for reference. Premium, 6 Bulgaria. Mrs. 
Louise Kellogg. West Hartford, Conn. 

100 DIFFERENT unused; 30 ) countries. 
Catalogue, $4, only $1.50. Approvals 60%. 
Nutmeg Stamp Company, Stamford, Conn, 


101 DIFFERENT United States or 205 
different foreign stamps free. Remit 25c, 
six months’ subseription McKele’s Stamp 
Weekly, Boston, Mass. 


25 DIFFERENT British Colonials to appii- 
cants for stamps on approval. Chas. Nickles, 
122 Florida Ave., Washington, 

STAMPS, 100, all different, free. Post- 
age 2c. Mention paper. Quaker Stamp 
Toledo, Ohio. 


ELLIOTT Book Typewriter and Desk 
Cost $225. Fine condition. $100 gets it. 
McClure, 362 N. High St., © Ohio. 

TYPEWRITERS $6 and up. Free Trial. 
Catalogue. William Whitehead, 186 North 
La Salle, Chicago. 


TYPEWRITER Cushion shock absorbers, 
$1 per set, postpaid. C. B. Summerville, 
Mayfield, Ky. 

SUMMEK Bargains. Our entire stock of 
Factory Rebulit Typewriters is offered at 
below-list-prices for the summer only. All 
trademarked and guaranteed for one year 
like new machines. Buy now and save as 
much as $75. We operate four large fac- 
tories and have branch stores in leading 
cities. Write for Summer Price List and 
Catalogue. American Writing Machine Co., 
Inc., 345 Broadway. N. Y. 

SEE my $2 a month typewriter sensation 
on page 151. Harry A. Smith, Chicago. 


STAMPS—105 China, 
and list, 2c. Ballard, Sta. & Bos- 


of 23 stamps; no 
tries alike, 500 hinges. Set of $1 nd $2 
U. S. Kev., all for 5c. Miami “stamp 
Co., Toledo, Ohio. 

“STAMPS, 15 varieties, South and Cen- 
tral America, 4c, sent with our net ap- 
provals. Palm Stamp Co., 249 No. Caron- 
delet St., Los Angeles, Cal. 

24 VARIETIES Cuban stamps 10 cents. 
List of 6,000 low-priced stamps free. 
Chambers Stamp Co., 111 P. Nassau St. 

ork City. 


RARE COINS 


$1 TO $1,000 cash paid for all rare money 
to date. Many valuable coins in circulation. 
Get posted. Send stamp for large illustrated 
= circular. It may mean much profit to 
You certainly have nothing to lose. 
Rena now. Numismatic Bank, Dept. H, Ft. 
Worth, Texas. 
$4.25 EACH Paid for U. 8. Flying Eagle 
Cents dated 1856. We pay cash premiums 
on hundreds of Old Coins. Send ten cents 
at. once for New Illustrated Coin Value 
k 4x7. %It may mean your fortune. 
Clarke & Co., Coin Dealers, Box 15, 
Le Roy, N. Y. 
“16,000 OLD Coins. 1,500 old notes. Must 
sell. ©. J. Carey, New Rochelle, N. Y. 


MUSIC 


PRINTING AND ENGRAVING 


150 EACH of Albatross Bond—Linen Fin- 
ish letterheads and noteheads Prepaid $1.50; 
Charles Publishing Company, Dept. P. 
Charles City, Iowa. 

PRINTING that’s right at reasonable 
prices. Business producing stationery our 
specialty. Samples free. The Letterhead 
Shop, 4109 Colorado Ave., Chicago. 

500 BOND letterheads or envelopes printed, 
$1.75. Business cards, statements, bill 
heads, $1.50 prepaid. Satisfaction guaran- 
teed. Jerrell, Southport, Ind. 

PRINTING and Lithographing. Lowest 

ices. Samples 4c. Otter Print, 565 Lex- 
ington Ave., Brooklyn, N.Y. 

ACTUAL Typewritten Letters. Reason- 
able. Letterheads. Billy M. Schwartz, 
Congress St., East, Detroit. ae 

1,000 BOND 3%x5% circul $1 pre- 
Samples. Smith Waukegan, 


~GUMMED Stickers, 1,000, 60c. 32 -page 
Catalog, MacTaggart, 13th-Arch, Phila- 
delphia, 

Nae 500 either noteheads, envel- 
opes, statements, cards, $1: 1,000, $1.50. 
1,000 envelope slips, $1. 1,000 linen finish 
letterheads or envelopes, $2.50. 1, type- 
writer letters, $2. Samples. Model Com- 
pany, Manchester, Iowa. 

PERSONAL-Looking Letters, (imitation 
typewritten) $2 per 1,000 prepaid. Su- 
perior, economical printing. R. & M. Busi- 
ness Aid Company, Baltimore. Md. 


SONG Poems Wanted—We have paid thou- 
sands of dollars to song writers—send us 
your poems or melodies. Acceptance guar- 
anteed if available by largest, most success- 
ful concern of the kind. We publish, adver- 
tise, secure copyright in your name and pay 
50 per cent if successful. Hundreds of de- 
Mghted clients. Write to-day for Big Maga- 
zine, Beautiful Illustrated Book and exam- 
ination of your work—All Free. ——- 
Co., 1036 Dugdale Bldg., Washington, D. 

NO playing easily “and correctly mas- 
My" copyrighted self-instructor shows 
how. Complete 75c. Eugene Strohm, 326 
Audubon _Ave., New York. 


“ALL the new and standard music at cut 
prices. Sheet music for 5e up. Catalog 
free. Semple’s Music House Norwalk, Conn, 


SONG Writers, Attention! We advance 
cash on song-poems. .Needham Music House, 
6142 Pierce, St. Louis, Mo. 


ALL the favorite old songs. Words and 
musie complete in book form with at- 
tractive cover: size 7%x%9% inches: good 
value. Price 50 cents, postpaid. Popular 
Mechanics Book Dept., Chicago. 


PIANOS AND MUSICAL INSTRUMENTS 


TALKING macliines and.records at cut 
ge 100,000—10 inch records never sold 

less than 60 cents. Our cut price 2%e¢ each. 
Send for catalogue. Deninger, North St., 
Rovhester. 

“$95 BUYS $350 Regina. 75 buys $300 
Regina. Orchestral music boxes. Automatic 
tune changer. Cuts, descriptions, particu- 
= sent. 730 Caxton Bldg., Cleveland, 

io. 


“ELECTRIC Piano: Only slightly used; 
cost $850; sell $450; write. <A. S. Allen, 
La Belle, Mo. 


EXTRA! 100 jetterheads, 100 envelopes, 
100 return envelopes, $1 postpaid. Walden 
ess, Roxbury, Mass. 

MULTIGRAPH form letters—$3 for 1,000. 
Includes stock, letter, letterhcad—sent pre- 
paid in U. S. Specimens free. Perfec- 
tion Letter Company, Muncie, Indiana. 

PRINTING Presses, type, supplies. Cat- 
alog free. L. M. Carroll & Co., 326 
Madison St., Chicago. 

GOOD Printing at low pri ,000 
good letterheads, envelopes, billheads, 
labels, circulars? $2.50. amples free. 
Catalogues, booklets, and pa... our spe- 
cialty. Ernest Co., 523 S. Dear- 
born St., Chic: 


MISCELLANEOUS 


MILLION-DOLLAR invention, to in- 
stantly plate all metals with gold, silver, 
nickel, copper, brass or tin. 
any thickness. No Tools, no skill, no elec- 
tricity required. 50c¢ complete, satisfactory 
demonstration, or money promptly refunded. 
Kummen, Jeweler, Box 17, St. Paul, Minn. 

WANT Information ?—We furnish infor- 
mation of any kind, any place. We tell you 
where to buy any article, or buy it for you. 
Anything you want to know, buy or sell, 
write us. National In‘ormation and Buyers’ 
Agency, Dept. M. Denver, Colo. 


urs. We show you the 
way. Write ‘today. M. Iverson, 8 f 
Yrain St. _ El Paso, Tex. hades. 


D ices. Food ai nd drug analysis a specialt: 
D. R. Hibbard. Chemist, 98 : 
Buffalo N.Y Gelston Street, 


GRANDFATHER'S Clock Works, $5. 
Slightly shop-worn, quantity limited, others 
with chimes, all prices; also several nice 
bye Clock cases, exceptional bar- 
gains. iock Company, 1673 Ruff. 
Philadelphia, Pa. 
GOLDEN Seal the Golden 
La acre. Easily grown. Ex + 
atory booklet ten cents. Buckeye Gard 
200 Main St., Cincinnati, Oho. — 
BROTHER —-Accidentally discovered root 
will cure tobacco habit. Gladly send par- 
ticulars. F. Stokes, Mohawk, Florida. 


CUTS anybody can make. Simple Etch- 
ing Process, $1. Particulars, specimens, 
fer stamp. M. Day, Windfall, Ind. 


DO you_want to go on the stage. Be a 
Handcuff King. I will teach you how: for 
— address Box 902, Springfield, 
Mass. 


START earning $18.00 to $30.00 a week 
and hold your position besides Direct Man- 
ufacturers (Co-operative Mail Order Plan. 
You represent us. No canvassing. We show 
you. how and furnish everything. Big 

rofits. 4 summer leader. You want a 

your own. Write today for 
Co- operative Manufacturers Plan with lim- 
ited Free Coupon er. positive proof and 
sworn statements. J. M. Pease Mfg. Co., 
37 Pease Bidg.. Main St., Buffalo, ¢. 


I WILL start you earning $4 daily at 
home in spare time, silvering mirrors: no 
capital; send for free instructive booklet, 
giving plans of operation. G. F. Redmond, 
Dept. 306. Boston, Mass. 


HOW to Solder “Aluminum” and all 
common metals, only 50c. Guaranteed. F. 
Hainey, Stillwater, Okla. 


TOBACCO-CURE—One box cures. Guar- 
anteed or money back. Established 1894. 
Write for special offer. Allen Distributing 
Co., 319 Nelson -Bldg., Kansas City, Mo. 


ALL Business Papers should be written 
with Niag-Rine, the jet black, non-corrosive, 
free flowing, water-proof and eternal ink. 
Large bottle or tube prepaid only 20¢. 
Also fine for artists and draughtsmen. 
Address Charles Haeusser, 1267 Broadway, 
Albany. ¥. 

~ MARV ELOU S Invention! writing, 
drawing, “‘check protecting,” all chemical 
proof, pure ink. Extremely beautiful black, 
yet doesn’t stain fingers. Large bottle of 
writing, or tube of “‘unexcelled’’ drawing 
ink, only 20e prepaid. Order immediately. 
Money back if disappointed. Chas. Haeus- 
ser, 1267 Broadway, Albany, N. Y. (Par- 
ticulars free; agents wanted.) 


ARTHUR’S New Building Estimator—A 
750-page handbook for Superintendents, 
Architects, Contractors, Insurance  Ad- 
justers, Appraisers and Engineers. Covers 
all classes of building construction, spe- 
cial wage tables, typical building specifica- 
tions, prices in detail and approximate, the 
former based on quantity of material re- 
quired, time and labor cost based on 
hourly rate. 1913 edition. $3, prepaid. 
Popular Mechanics Book Dept., .. Chie ago. 


YOUR name nicely printed on on 12 Lead 
Pencils, 50c, 5 Pencils, 25¢, One Pencil, 
lic, postpaid. H. 0. Barnes, 1422 Holmes 
Ave., Springfield, Ti. 

BEAUTIFUL Silk-Knit Reversible Neck- 
ties direct from mills at wholesale cost. 
Send $1 for 4 ties which cannot be dupli- 
cated in stores for less than 50 or 75 cents 
each. Sample tie and agent’s proposition, 
30c stamps. Miller Silk Company, Marietta, 
Georgia. 


OFFICE EQUIPMENT 


SANICO Shampoo, the new condensed 
product in tubes. Elegant and_ thorough. 
Sixteen shampoos in one tube. 25 cents per 
tube, guaranteed. ‘‘Sanico,”’ Box 343, Terre 
Haute, Ind. 

YOUR name in a rubber stamp for mark- 
ing linen with indelible outfit for 60c 
paid. Catalogue 5c. Buckeye Rubber Stamp 
Works, 15 8. Jefferson, Dayton, Ohio. 


TATTOOING Machine. Ink Directions, 
50c. Catalogue free. Rebec Manufacturing 
Co., Cedar Rapids, Iowa. 


INDEX Tags, convenient and practical. 
Set of 26 for lie; complete. Address Record 
lhe: Advertising Record $1. Set samples 
10c. Smith, Box 892, Tampa, Fla. 


TOO LATE TO CLASSIFY 


TROLLEY Fishing Poles catch fish. Pol- 
ished nickel $1. Plain nickeled 75c, mailed. 
Keyless door-locks, nickel-plated, pocket 
size, 25c. Hoosier Novelty Co., Indianapo- 


ra 


Farming with Power 
“Written So You Can Understand It” 


The development and use 
of machinery as one of 
the most important fac- 
tors in modern farming 
is too well known to 
require comment. What 
we want to emphasize is 
that a proper under- 
standing of how to run, 
care for and repair this 
machinery is a requisite 
for every farmer who 
would be up with the 
times. An urgent de- 
mand for such informa- 
tion has prompted the 
publication of 


"Traction Farming 


and Traction Engineering 
GASOLINE — KEROSENE —— ALCOHOL 
A book that shows the how andtells the why of power farming 


PART I—Farm Tractors. PART II — Water Supply and Electric 
Lighting System for Farm Homes. PART I11— The Science of 
Threshing and Types of Threshing Machines. 


This book treats in a thoroughly practical 
manner all there is to know of Traction En- 
gineering and was written by practical men. 


336 Pages — 151 Illustrations and Working Diagrams 
Cloth Price $1.50, Postpaid 
POPULAR MECHANICS BOOK DEPT. 
318 W. Washington St. CHICAGO 


WHEN YOU WANT ANYTHING AND DON’T 
KNOW WHERE TO FIND IT 
WRITE BUREAU OF INFORMATION, 
POPULAR MECHANICS CHICAGO 


MONTHLY CASH PRIZES 


Until further notice in this magazine the Editor of 
Popular Mechanics will pay two cash prizes each month for 
the best original contributions to its 


SHOP NOTES DEPARTMENT 


$10 for the Best Contribution 
$5 for the Second Best 

THIS I8 IN ADDITION to our usual rates for such contrib- 
uted articles. 

Quality, not length counts. 

Checks will be sent on the last day of each month for the 
prize articles received during that month. Publication in the 
magazine will follow in about two months. 


PRIZES AWARDED FOR JUNE, 1913 


First Prize—MRS. J. V. MOORE, Seattle, Wash............. $10 
“A Hammock Swing” 
Second Prize—JOHN McDERMOTT, Turtle Creek, Pa..... 85 


“Locating a Broken Line in an Igniting Cable" 
EXTRA AWARD 


On account of there being five contributions this month 
each of which deserved second prize, we have made an EXTRA 
AWARD of four additional second prizes, as follows: 


“ Fuel Storage for a Motorcycle” 
J. E. NYBERG, Jacksonville, 85 
“ Repairing a Broken Bicycle Crank’’ 
ERNEST J. DICKERT. Niagara Falls, N. Y....... sccccceeee OF 
“Setting a Band Saw"’ 
C. E. BRADLEY, Full River, Mass... OS 


A Stud Driver” 
All accepted contributions to our departments, ‘‘SHop 
NoTEs’’ and “AMATEUR MECHANICS,” are paid for immedi- 
ately; checks for prize awards are sent at the end of each month. 


Address, EDITOR POPULAR MECHANICS 
318 W. Washington St., Chicago 
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Send for This Watch 
On 7 Days’ Free Trial 


To Popular Mechanics Read who mail coupon 

below at once we will send this beautiful “ Thin 

Model” 25-year guaranteed gold-strata watch, 

on 7 days approval without one cent in advance 
—but YOU MUST BE QUICK. 


This superb Watch is indeed a triumph in the art 
of watch-making. The photograph above shows 
the actual size of the Watch. movement is the 
famous Guaranteed 17-Jewel Illinois Movement. 
This Watch is not only a perfect time-keeper, but 
the graceful thin model gold strata case lends it a 
beauty and distinction which wiil make it a constant 
joy to you every time you look at it. 


Payments—Only $2 a Month 


This is the greatest “‘ watch value” in America, 
but we do not ask you to take our word for it. Our 
plan is to send you the Watch on approval so that 
you can see the Watch itself, examine it carefully 
and wear it for a week before paying us any money 
or obligating yourself to keep it. We do not want 
you to send us one cent now. Just fill out and mail 
coupon below and we will then send you the Watch 
carefully packed, by registered mail. After you have 
worn this beautiful Watch a week, if you decide to 
keep it, you may send us only $2 cash and then $2 a 
month for 10 months thereafter. But if the Watch 
is not satisfactory and you do not wish to keep it, then 
you may return it to us “express collect.” So, you see, 
you take absolutely no ri Teo th » 

'o those who 

Free Monogram Offer 
below promptly, we offer to engrave by sf ****sssses 
hand, their initials on the back of this »° |ACLEDE 
watch in exquisite ribbon monotram £ WATCH CO. 
letters. So then, if you answer 44497 29 Pine St. 

romptly, you may have your own 9° St. Loui 
initials handsomely engraved by ¢ » Mo. 
hand on the back of this superb id. me for 9 
watch, free of charge. Jeweler’s Jemel 
regular charge is from $1.50 to rl 12 size, by registered mail. If 
$2.00, but if you are prompt, we 
will do it for you FREE. Thi 


is a great opportunity—one 9% , special price of $22, 


2 send you $2 as first payment 
month thereafter until y 
is 


50 
~ the Watch is not satisfact 
that you must not miss. gonotwich toheepit 
Tear off and mail coupon within? “dave and the Watel te nto 
arm at your pense, 
at once, Popular Mechanics Readers,  ghered 
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NATIONAL AUTO SCHOOL 


JUNE & READING RD., CINCINNATI, OHIO 


GENTLEMEN :—Send free booklet telling how I can become 
an Expert Chauffeur or Repairman and be placed, at 
once, in a GOOD-PAYING position. PM8 


Pay you to cut this out and MAIL TODAY 


NEW BOOK FOR YOU 


“Mechanical World” Pocket Diary and Year Book for 1914. Brim- 
ful of valuable data, notes, rules, ‘tables you need 50 
puges, cloth bound — pocket size. 


NORMAN, REMINGTON & COMPANY, 304 N. Charles St, BALTIMORE, MD. 


WHEN YOU WANT ANYTHING AND DON’T 
KNOW WHERE TO FIND IT 
WRITE BUREAU OF INFORMATION, 
POPULAR MECHANICS CHICAGO 


Save Your Engine Money 


Get the facts about the wonderful Union Engine, 2 to 7 horse power. Get our 


AMAZING FREE OFFER 


t is throwing engine into panic. No notes, mortgage or C. O. D. 
Just — theUnton your — at our . Pumping, 
Pa y press, ensilage cutter, dynamo, 

rilis, one. priced ond most perfect farm engine made. Abso- 
a utely teed. rated. Skid mounted. 4 cycle. | 

opper cooled, ct jacket, qtomatic mixer. This big factory has 

been making qasines 1 ‘for 30 Simply send name teday for ful! details 

our 


UNION GAs = ENGINE WORKS, Dost. 900, KANSAS CITY, MO. 


Light Your Rouse with Electricity 


outfit of 
Stora Battery, 
Switch an 
Direct Connected 
Gasoline Engine 
and Dynamo. Dyna- 
mo charges the 
battery during the 
day and 2 volt 
lamps are used to 
light the house. 
itn equipment at small cost. Write for circular. 


THE CARLISLE & FINCH CO., 244 E. Clifton Ave., Cincinnati, Ohio 


i) Mechanical, Electrical and Civil Engineering 
Highland Park College 


Thorough instruction by specialists. Get your B.S. 

be working a year before graduates of 

other colleges. Three years of 48 weeks a 

Special One -Year Courses 

Electrical Engineering — Designed e: ally to 

prepare young men forresponsible tions, su 

| as superintendency of the smaller electric power 
ond lighting stations, power plants, etc. Diploma. 

A Steam Engineering—Qualifies young men to take 
charge of steam power or heating plants and to 


For those who want to be- 
come machinists in the shortest time. Plenty of 
shop work, not much text-book study. 
Automobile Machinists’ Course—Arranged espe- 
cially for those who want to secure a position in 
an automobile factory or to manage a garage. 
Courses in Gas, Automobile and 
Traction Engineering 
Three months each. Students work right in ma- 
chine shops, traction engine house and auto ga- 
rage; repair and drive engines and automobiles. 
Gas Engine Course may be taken with the Traction 
Engine or Auto Course without extra tuition. 
Every aid given with limited 
means. Tuition fees smal aor low. 
For catalogue address GEORGE 1 P. ILL, Presi- 
dent, Highland Park College, Des Moines, Iowa. 


The Best Book for Beginners 


A Practical Course in 
wm.F Mechanical Drawing 


POPULAR MECHANICS BOOK DEPT. 
318 W. Washington St., Chicago 


Price 50¢ 
Pp id 


This Book Will Teach Yen 
Practical 
Electricity 


Twenty chapters of plain, accurate, 
compact facts about electricity. Writ- 
ten in an easily understood style, it 
carries you from the fundamental] prin- 
ciples to where you understand the 


designing, operation and care of a dynamo or motor. It is as 


As Good As A School 


for it contains questions and answers on each chapter that enables 
you to examine yourself and fix each subject in your mind as you go 
along. It tells all about wiring, batteries, lighting systems, and in 
fact every needful point in practical electricity. It contains one 
chapter on electric automobiles, their construction, care and opera- 
tion. Thousands have found it indispensable as 


A Handbook for Practical Men 


The tables, rules and formulas it contains are invaluable. It has a 
dictionary of 1500 electrical terms. No one can stump you if you 
have this book. 36,000 copies sold. 


Price $2.00 Per Copy 


and it’s sold to you on a money-back guarantee. Sen: 
teday, with privilege of examination and return if not fully satisfie 


CLEVELAND ARMATURE 
49th and St. Clair Ave., CLEVELAND, OHIC 
Armatures and Fields wound — Commutators filled. 


| 
| 
| } | run stationary engines. | 
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| A Job with Uncle Sam 
Is Just Waiting for You 


A government position means a job for life with 
pay, a liberal vacation, pleasant work, and the 
assurance that you'll get your pay envelope regularly, 
in spite of panics or hard times. Wouldn’t a job like 
that look good to you? 


Railway Mail, Post Office, Rural Carrier, Custom House, Internal 
Revenue and Book-keeping ‘exams ’’ are being held all the time. 


Any American citizen, 18 or over, is eligible : 


a common education 
sufficient. Decide now that it’s what you want, and get your prepara- 


tion under the personal supervision of a former United States Civil 
Service Secretary-Examiner. Free Booklet tells all about the details. 


WRITE FOR IT TODAY 
PATTERSON CIVIL 
The school with the record for ** making good 
80 Livingston Arcade 


LAWYER! 


SUCCESSFUL 
nd 


Greatest Law 
the World. 
studies as ay 


OR FULL PA 
rican Corres 


WHEN I WILL MAKE oo FIRST-CLASS 


BOOKKEEPER own'o 


at OWN HOME 
IN SIX WEEKS FOR $3.00 
fine Positions as I make them 


to tackle an: of books extant. Have 10,471 _ Testimoniais 
from all pasts of the globe! Why not WRITE-RIGHT NOW? 


J.H. GOODWIN, Expert Accountant 
Room 973 1547 Broadway New York 


RNABIGSAARY 


Will you invest $5 now in a complete AUTO COURSE, and 
a little more as you earn it, if, we prove we can make 
you a Chauffeur, Repairman, or Salesman, and guarantee 
‘Ou an opportunity to start in the business? Our 38 page 
Ge employment plan explains everything. 
Write, enclosing three cents in postage 
PRACTICAL AUTO SCHOOL, 68 Beaver St., New York, N.Y. 


A Profitable Business of Your Own 


Our complete correspondence course in Poultry Culture 
will teach you this fascinating and profitable business 
thoroughly. The greatest Seatatiee for making money 
are to be found in this fi nd for our handsome 
Free Illustrated booklet “Poultry Culture.” It’s free to you. 


THE INTERNATIONAL POULTRY SCHOOL 
Box 98, DETROIT, MICH. 


WANTED—SALESMEN ANDSALESWOMEN 


Hundreds of good positions now open paying from $1,000.00 to 
,.000.00a year. No former experience juired to one of them. 
ill teach you Traveli Wweling | JL or S 


fe will to be a high ales- 
woman by mailin eight weeks an pot you to secure a good ition 
where youcan wages 5 while ou are ing Sales- 


and testimonials from hun- 
of men and women we have ve recently place in 
good positions 


positions; 
open. office) Dept. | 122. 
NATIONAL SALESMEN’S TRAINING SSOCIATIONS 
Chicago New York Kansas City San Francisco New Orleans Toronta 


@ CHAUFFEURS 


Send for Free sample copy American Chauffeur. 
Contains valuable information about engines, ignition, 
carburetion, manifolds, motor balance, cooling and 
lighting systems, etc. All newsof motor world. Every 
amateur or professional chauffeur should read it. Writenow. 


I The American Chauffeur Publ. Co., 251 Butler Bidg., Cincinnati, 0. 


U.S. "GOVERNMENT 


Railway Mail Clerks 
Custom House Employees 
Internal Revenue Employees 
City Carriers —Postoffice Clerks 
Examinations Everywhere Soon 
Over 15,000 positions will be filled 
No Layoffs without pay, because of strikes, finan- 
cial flurries or the whims of some petty boss. Excellent 


opportunities for quick advancement to Higher 
Government Positions. If you want imme- 


diate appointment, send " jay for our schedule 
showing locations and dates of the coming Ex- - = Send 
aminations. Any delay means the joss - Today 

of just so much time in preparing = 
yourself for examination. ° a ail FRANKLIN 
We 25 v? INSTITUTE 
cee Dept. $ 106, Rochester, N. Y. 
ree - The coupon, filled out as directed, entitles 
ail the sender to a free copy of our book, ** Govern- 
» 3 ment Positions and How to Obtain Them,"’ free sam- 


ple questions, and to consideration for Free Coaching for 


the examination here checked. 
Customs Positions ($800 to 


Mail Carrier ($500 to $ 900) «Vath Class Postmaster 
($900 to $1800) Canadian Government Examinations 


Use this before you lose it. Write plainly 


RIDPATH’S 
History of the World 
At _a Bargain 


We will name our price only in direct letters to those 
sending us the Coupon below. Tear off the Coupon, 
write name plainly, and mail to us now 
before you forget it. Dr. Ridpath is dead, his work is 
done, but his family derives an income from his histo 
and to Reset our price broadcast for the sake of quick y 
selling these few sets would cause great injury to future es, 


Ripa TH is America’s Greatest Historian, 


His wonderfully 
beautiful style has never been equaled. 


He pictures. the 


great historical events as though they were happening betore 
your eyes; he carries you with him to see the battles of 
old ; to meet kings and queens and warriors; to sit 

in the Roman Senate ; to march against Saladin 


and his dark-skinned followers; to sail the 
southern seas with Drake ; to circumnav- 


igate the globe with Magellan; to as 


know the past as you know 
resent. He combines ab- 
od 
wo 


sorbing interest with 
Please Mention Popular Mechanics 


supreme reliability 
Mail Coupon 
TODAY 


The Pathway 
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Be "sthout Charge. Pay only 
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THINGS 
BOYS TO DO 


- 480 Pages—700 Articles—800 Illustrations 
Cloth — Price $1.50 Prepaid 


The Boy Mechanic 


700 


THE IDEAL BOOK for the 
Wide-Awake American Boy 


All the things described in this volume have actually been built or experimented with 
by boys. The ideas contained in “ The Boy Mechanic” would more than keep a boy 
occupied until he grows up and also be an incentive to original thinking and achievement. 


The Most Interesting Boys’ Book 


| 
| 
| 


Wholesome, Practical, Instructive 


Unlike so many other books of a 
somewhat similar nature, it is not con- 
fined to only one or a few subjects 
but describes 700 different things boys 
can make and do in the fields of 
mechanics, electricity, sports, arts and 
crafts work, magic, etc. 

An unusually generous book; size 
7 by 10 in. and 1% in. thick; printed 
from large, clear type on high grade 
book paper and durably bound in cloth. 
Attractive four-color cover design. 


Besides telling how to make scores of 
things useful about the house, full and com- 
plete directions are given for constructing the 
following and hundreds of other things which 
appeal to the heart of every boy : 

Many Electrical Appliances—Steam and 
Gas Engines—Turbines— Motors— Wire- 
less and Morse Telegraph— Self-Propelled 
Vehicles— Toboggans—Ice-Boats—Canoes 
—Paddle Boats— Punts—Camping Outfits 
—Tents—Fishing Tackle—Magic Lanterns 
— Searchlights — Cameras — Telescopes — 
Gliders, Kites and Balloons—Electric Fur- 
naces—Lathes—Pottery Kilns, etc. 


Many hours of enjoyment are in store for the 


boy who becomes possessor of this book. 


PRICE $1.50, PREPAID TO ANY ADDRESS 


Your book dealer will supply it or you can send direct to the publishers 


POPULAR MECHANICS BOOK DEPARTMENT 
318 W. Washington Street, CHICAGO 


Please Mention Popular Mechanice 


{ 
\EGHANIC 
| | 

| | 
| | 
| | 
| | 


Expert Electricians 


Make Big Money 


You can learn all branches of electricity at 
this school—and you will learn them BY 
DOING the actual work, step by step, person- 
ally guided and coached. 

The opportunities open to men who under- 
stand electricity and have had _ technical 
training cannot be exaggerated. There is no 
limit as to how high you can climb if you have 
learned electricity at this school. 


WRITE TO-DAY FOR OUR FREE 
CATALOG, or come in and inspect 
the school at your earliest convenience. 


The New York Electrical School 
44 West 17th Street NEW YORK 


Everybody can use our BOOK 
How to Install Electric Bells, 


Annunciators and Alarms 


New Edition 
Now Ready 


t The principles of an 
electric bell. Suitable batteries. Bells, 
gongs and buzzers. Various kinds of 
pushes. How to wire for bells. Wiring 
circuits. Faults in bells and wiring. 
How to locate and remedy faults. Ther- 
mostats. Annunciators and annunciator 
circuits. Low water alarms. Burglar 
alarms. Fire alarms. Circuitsfor alarms. 
Flevator bell wiring. Bellringing trans- 
i formers. Combination circuits. Fire 
alarm circuits. Clock alarm circuit. 
Three wire return call system. Inter- 
phone circuits. 


Finely illustrated. Hand- 
somely bound in cloth. 


Price, 5S5c postpaid 
Spon & Chamberlain 


Never needs coating. A porte re tion. 
Write for Catalog No. 71. an- 
ville Co. New York and every ae 


¥ AGIC Tricks, Books 
and Supplies 
| Amateurs supplied as well 
as the great Professionals 
Easy, interesting and entertaining. 
Mystify and astonish your friends. 
Large, { Oc 


A BIGGER 
JOB for YOU 


Young man—there’s a bigger job, a better job, 
more money, more nsibility waiting for 
ina NEW AND UNCROWDED PRO- 
FESSION. New conditions have arisen, new 
problems; for modern transportation is a jungle of routes 
and calling for specialints, for men who have 
,men who possess ex; ge of the 
trails traffic. And you can now get this training. Sim- 
ply clip the coupon below and mail it. You can get the 
necessary knowledge; at small expense and in a short 
time; you can command a high saiary as 


TRAFFIC 
MANAGER 


For our Interstate Commerce Course enables you to 
AT HOME, without leaving your occupation or sacri 
cing your present income. It is a simple, “yy logi- 
versed and proficient in t strategy of shipping, 
Hest routes and classifications, interstate comme ~- 
rules and regulations, etc., etc. The instruction is given 
by some of the biggest traffic managers in the country. 
So simple that anyone with ordinary intelligence, with 
reasonable application, can master this new profession and 


Earn $35 to $200 a week . 


LARGE SHIPPERSin the United 


lations. The demand for tra: 


traffic men times ter = the 
THERE'S ROOM FOR You." 


= 
All you need is training 
ant you can now get this training easily. Simply clip the 
T+ be ow, sign and mail at once, and we will sen ou 
E, postpaid, a handsome portfolio cones complete 
ion concerning the opportunities requirements 
of this splendid profession. = your start now—RIGHT 
NOW. Clip the coupon at once. 
LA SALLE EXTENSION U 


ree 


nsion Univ 
pt. 196. Chics Ch mn. 


sion—Traffic 
free of all cost. 


am in the profes- 


i 

Manage 

i 

i 


Occupation 
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COMPLETE MOTORING EDUCATION 


Within Reach of All 
The 


Modern Gasoline Automobile 


Its Construction, Operation, Maintenance and Repair 
By VICTOR W. PAGE, M. E. 


Motorists, Students, Salesmen, Demonstrators, Repairmen, 
Chauffeurs, Garage Owners, and even Designers or Engineers 
need this work because it is complete, authoritative and 
theroughly up-to-date. Other works dealing with Automobile 
Construction published in the past, make no reference to 
modern improvements because of their recent development. 
All are fully discussed and illustrated in this volume. 


A COMPLETE AUTOMOBILE BOOK, SHOWING 


EVERY RECENT IMPROVEMENT 
CONTAINS SPECIAL CHAPTERS ON 1. Types of Modern Auto- 


mobiles. Il. How Power 
is Generated. III. Principal Parts of Gasoline Engines, Their 


Design, Construction, and Application. IV. Constructional! Details 

Eas S Wy #6 oof Pistons. V. Liquid Fuels Used and Methods of Vaporizing to 
Obtain Explosive Gas. I. Automobile Power-Plant Ignition 
{NANT ’ Systems Outlined. VII. Reasons for Lubrication of Mechanism. 
NAS \ IIL yz ot Clutches and Gearsets. IX. The Chassis and Its 
yheels, Rims and Tires. XI. Motor Car Equipment and 


ccessories. XII. Operating Advice and Explanation of Automo- 
H ist i i 


bile Control Methods. ints to Assist in Locating Power- 


Plant Troubles. XIV. Keeping Up the Motor-Car Chassis. 


500 Illustrations. Price, $2.50 Postpaid 


POPULAR MECHANICS BOOK DEPARTMENT 
318 W. Washington St., CHICAGO 


_. The illustration (actual photograph) conveys some 
idea of the great amount of accurate detail of intricate 
mechanisms shown by our models. It is impossible by 
means of this small picture, however, to show more 
than one set of flaps or folds turned outward, whereas, 

in reality, some of the models are composed of as manyas_, 
14 different layers each showing some part or set of parts. i. 


Series of Eight Lithographic Models 


Automobile 
Locomotive 
Steamship 
Wireless Telegraph 
Steam Turbine 
Steam Engine 
Gas Engine 

, Dynamo 


Price 50c Each. Complete Set of Eight Models, $3.50 Postpaid 


The ingenious way in which all the interrelated mechanism is thus clearly shown can 
only be appreciated by seeing and examining the models themselves. The ease with which 
the detail may be studied will be readily understood as by turning the flaps the models can 
be yy disassembled and put together again. Each part is numbered to correspond 
with its name found on a printed key. - 

You can get more information about the construction and operation of these machines 
by use of the models than in any other way. No detail is omitted. Everything is accurate 
and in true proportion and they have the approval of the manufacturers of the machines 
represented. They are not toys in any sense but are educational in character and worth 
many times their cost. Invaluable for individual study or supplementary to school courses. 


POPULAR MECHANICS BOOK DEPARTMENT 


SOLE AGENTS 318 W. WASHINGTON STREET CHICAGO 
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TO STUDENTS. 

I mean just what I say—I will give a Six Passenger 50 H. P. 

Coey Flyer to every student who takes my course in Motoring 

and qualifies for the agency. 


There Are More Big Paying Positions in the Auto 
Business Than There Are Men to Fill Them 


That is the condition to-day. Will you step from my school into a job paying from $100 
to $300 per month or will this fat salary make another fellow rich? 


The Cost is Low—Easy Terms to All 


I want to help every boy to make — and have a good trade so that he will never be out 
of a job, so you can pay for my course in easy payments. 


Don’t Let the Other Fellow —- You to It- 


It is the squarest proposition you ever heard of. 4,000 men 
have found I will do just what I say I will— you can’t lose if 
you study hard and learn these easy-to-understand lessons. 


I Will Send First Lesson Free 


Send for it and my catalogue both free. 


MAIL THIS COUPON 


C. A. COEY’S SCHOOL OF MOTORING 
Dept. 195, 1424-26 Michigan Ave., Chicago 


Send me free the first lesson to your great course in Motoring and 
your catalogue, as per your ad in Popular Mechanics. 


Name 


LEARN WATCHMAKING | 


CENTS 
A DAY 


Let THE MUSIC MASTER Teach You. 


We teach everything for the piano. Classes in Under Graduate 

and Post Graduate work now forming. Five great MUS 

MASTER Courses meet every need. Write for our At Catglagus Free. 

THE GERMAN-AMERICAN CONSERVATORY OF muUSIC 
NOW TEACHING PIANO BY MAIL. 

Dept. T, Republic Building CHICAGO, ILL. 


LEARN TO WRITE PHOTOPLAYS 


“i i Writing Motion Picture Plays offers anew, 


and become independent. Good-paying positions secured. 
Easy to learn. Send for FREE CATALOG. EDUCATION 
ST. LOUIS WATCHMAKING SCHOOL, Dept. 5, ST. LOUIS, MO. 


Jenner MedicalCollege 


Oldest and Best AFTERNOON AND EVENING SCHOOL in existence, 
You can work in the coy time and study medicine at night. Five 
years’ course. 21st annual session begins Sep.2. For catalog—address 


Dr. J. D. MacKellar, Sec., Box 94, 225 W. Washington St., Chicago, lll. 


tessons DRUGLESS HEALING 
: (Mechano-Therapy) 
FRE Mot eno gout 00 either now or later—no obli- 
valuable course simple ‘reavest brings you this 


If You Want to Earn $2. »500 to $6,000 a a Year 
profession 


4 casy and fascinating way lo earn money in 
your sparetime. Plot all that is required. Lit- 


—if you want an establish is remarkably 1 Easil 
: ead table — th: f i. what erary training or etyle not necessary. ily 
jess Heali VOU. Hemember This Offer learned. Big and growing demand. 
Amited ! 
Producers Pay $28.00 to $100.00 Each 


the facts. Send postal or letter away. 
COLLEGE OF MECHANO-THERAPY ing Course w' you to turn your ideas into dollars. 
St. 


Our short, fase 
844 Ww. Our illustrated ot tells ait r it is FREE 
~ AUTHORS’ MOTION PICTURE SCHOOL Box 130K CHICAGO 
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THE OLD RELIABLE SCHOOL 
We have successful graduates in 
nearly every State in the Union. 


Delco Instruction 


and we are now prepared to give you Delco instruction “right.” Ours is the ONLY 
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— 
THE OLDEST AND BEST 


Automobile School 


Incorporated for $10,000.00. The largest, best equipped and 
MOST RELIABLE automobile school in the country. Unlimited 
practical instruction on everything pertaining to automobiles. 

We have recently arranged with a prominent Detroit firm 
to build and sell pleasure cars for them. In addition to these 
pleasure cars we are also building commercial cars. Our 
students now get the actual experience in assembling, block 
testing and in road testing in addition to the garage and 
repair shop experience which we have been giving them. 
Ours is the ONLY SCHOOL in the country that gives the 
student such a variety of actual experience. You may write 
to the different schools in the different cities but you will not 
find one that can give you the training we can. 


We have just purchased a new 1913 
Our Guarantee 


em in 


school in the country that actually has a Delco syst ration on a motor, and is 
the only school that gives students ACTUAL EXPERIENCE in wiring the Delco 
systems. We have the best instructors on “ Delco” in the country. Factories are paying 
better salaries for lighting, starting and ignition men than for any other factory men. 


Come to Detroit, the Automobile Center 


and learn the automobile business. Sixty-seven out of every 100 autos in the country 
are made in Detroit’s 38 automobile factories. There are greater and better oppor- 
tunities in Detroit than in any other city in the United States. Why go to Kansas City, 
Omaha or some other out of way place where they practically don’t make autos, when 
you can go right to Detroit, the automobile center, and learn the business right? 


Our 48 page booklet ‘‘ How to Drive an Auto”’ sent free on request 


Adaress Michigan State Automobile School 
11-13-15-17 Selden Ave., Cor. Woodward, DETROIT, MICH. 


Hudson motor, equipped with a Delco 
lighting, starting and ignition system 
We guarantee to qualify you 
for a position as chauffeur, 


repairman, tester, salesman or 
demonstrator in a short time, 
or we will refund your money. 
Have you ever known any 
other auto school to give this 
guarantee? We do it, because 
we have the equipment, the 
room and the system and the 
instructors. 


And don’t forget, we 
furnish positions, too 

On account of being in the 
auto center, we can furnish 
positions that schools in other 


towns cannot. 


L 


The Pictorial Review of Current Events 


15 Cents a Copy 


[Published by H. H. WINDSOR, Editor Popular Mechanics Magazine ] 


GET THE AUGUST NUMBER 


And keep up with the events of this busy 
world without wasting hours of your time. 


In Its New Summer Garb the Cartoons Maga- 
zine Becomes the Magazine for Everybody 


Its pages are crowded with the best work of the cartoonists of 
the world and these clever drawings are accompanied by comment 
gleaned from the columns of editorials penned by newspaper 


Bound Volumes 


One, Two and Three 
NOW READY 


These bound volumes con- 
tain more than 3,000 repro- 
ductions of the very best 
cartoons that have been 
printed during 1912 and 
1913. A collection of more 
than 120,000 cartoons was 
made in order to secure 
them. Bound in the three 
volumes they make an “in- 
stant history” of the past 
months, for they are a pic- 
torial record of the events 
of the world. 


These three books, artistic- 
ally and durably bound, are 


Published Monthly 


writers trained to follow the questions of the day. 


‘Cartoons Magazine has become the ready reference book 
‘of the up to date man. It is not a mere collection of clever 
pictures but is a magazine that improves and educates. 


Ask your newsdealer to show you the August number, or 


Send your order to CARTOONS, 318 W. Washington St., Chicago, Ill. 


now ready for distribution 
and will be sent all express 
charges prepaid to any ad- 
dress in the United States 
or its possessions upon 
receipt of One Dollar Each 
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Your Income!|| 


) We will teach you in a short 
time at small expense to 


become an expert in 

Drawing— Moving Operating. 
Demand for skilled men growin 


every year. We give you actus 
ical work to do right in 


prac 
the school. Experts instruct you—train 
you to be an expert yourselt and earn 


$30 to $45 a Week 


Earn that amount everywhere. 
We will help you start a business 
of your own where you can make 
$3,000 to @ year. No previ- 
ous education or training required. Enter 
any time; day and night classes ; tuition 
VERY LOW; easy payments if desired. 
FREE! All tools and mate- 

6 fials used in taking 
Course furnish bsolutely 
Free on this special — 


WRITE TODAY bow 


earn $30 to $50 a week at start. 
Send post card right away for School 

and full particulars. Everything 
sent to you free and prepaid. 

L. L. COOKE, Director 
COYNE NATIONAL TRADE SCHOOLS 
51 E. Mlinois St. dept.1192 Chicago, tl. 
me and Largest Practical Trade School in America” 


BOOKKEEPERS 


If you know something about ne kooplng. 275, ready on the 
way toa as Expert Accountant, ified Public Account- 
$35.00 to $100.00 A WEEK 
Executive. Anditor, Systematizer, etc. manne step from bookkeeper 


Become EXPERT 
ACCOUNTANTS 


to Expert Accountant or execu! er and q@ er than you can 

> Our new Higher Accountancy course brought to Fos iby the University 
‘tension method in your spare time at home, wil! make you an ipest Accou 

in relatively short t! kk ou for 


ime. Preparatory Bookkeepi u! 
higher work you are not already a bookkeeper. cr. BOOK LE LET 


of ‘‘aecountancy facts’’ Tee to bookkeepers clerks 


to become Expert Accoun for your copy toda 
Address LASALLE EXTENSION U UNIVERSITY, Dept. 196, CHICAGO, 


LEARN 
sHow:CARP 
> WRITING. 


If you want more better position or a business o: 
our own, Con 4 ‘Card Writing. Daily’s Me 
hes Gereughiy. Fits you for the bi est and 
this profession. Beautiful 


ind today for this valuable book. 


BERT L. DAILY, Dayton, Ohio 


GAGHOO q Make the whole family 
and all your friends 
“Suet sneeze their heads off” without knowing 
why, with Cacho, the new long distance harmless 
Snuff. Sent anywhere for 10c. 3 for 25c, 1 doz. and spe- 
cial premium for 90c. AMERICAN SUPPLY CO., St. Paul, Minn. 


Six weeks from the day you commence your 
Studies at this t practical | you —s 
able to repair any make of automobile and 

drive any car on the market. 


Earn $75. to $200. a Month \. 


Many of our graduates make even more than this. Big 
demand for competent repairmen, demonstrators, ga 
managers and chauffeurs. wen practical work. No boo! 

No tools to buy. Write today for big illustrated 
free book. Address, 


AUTOMOBILE TRAINING SCHOOL, 1185 Locust St., Kansas City, Me. 


Famous $35.00 Set—Now $19.80 
Mechanical ~~ Ope: 
neerin, as Engine rati 
ern Shop Practice—the waste subject covered 
from A to Z in this great big seven volume Cyclopedia, 
Everything you want to know on the subjects mentioned 
below is treated in simple, non-technical langu by men 
achers and writers. e fu ete 
for a short time at $19.90—$2.00 a m 
SHIPPED FREE Here’s our ~s We'll ship the 
entire seven volumes free, express 
| aid, merely at your request on coupon below for seven 
ays’ free examination, If you like Lo} § Pooks, pay pay only 


$19.90—at $2.00 a month. Otherwise we'll take 
without charging you one cent. 
Subjects Thoroughly Covered ——— 


Machine Shop Work — Vertical Milling Machine — Motor-Driven 
Shops—Shop Lighting—Forging—Electric Welding— Tool Making 
—Metallurgy— Manufacture of Iron and Steel — High-Speed Steel 
— Flaws in Castings— Electric Lifting Maguete— Magnetic (lutehes 
— Making a Machinist — The Ideal Foreman — Pattern Making — 
Foundry Work — Automatic Coal and Ore Handling Appliances — 
Machine Parts—Construetion of Boilers—Types of Boilers—Boiler 
Accessories—Steam Pumps—Air Compressors—The Steam Engine 
—The Steam Turbine— Indieators—Valve Gears—Refrigeration— 
Gas Producers — Gas Engines — Automobiles — Elevators — Sheet 
Metal Work — Practical Problems in Mensuration — Mechanical 
Drawing—Drafting Room Organization—Machine Design, ete. 


2,092 pages, 7x10 inches; 2,327 illustrations, full page plates, 
diagrams, ete.; hundreds of valuable tables and formulas; earefully 
cross-indexed cw easy reference. Bound in half red me 


FREE! $12.00 Consulting Membership 


Every man who takes advantage of this offer now gets absolutely 
free our complete consulting membership, under which our entire 
staff of engineers answers all cr 
tions and solves all your engineer- 
ing problems a whole year abso- 
lutely free. One question answer- 
ed may be worth more than the 
whole price of the books. Usual Py 
price $12.00—now free withthe @ 
books. Fill out and mail us 6 
this coupon, ks go to r) 
you at once, express paid. 

Our liberal offer protects 
You take no 


FREE COUPON 


Worth $15.20 to You 
American Technical Society: 
Please send me seven volume set 
of Mechanical Engineer- 
¢ g for seven days’ free examination. 
buy, will send §2.00 in seven 
days and balance $2.00 a month until $19.80 
has been paid, when $35.00 books 
‘ consulting membership will be mine be 
Otherwise will notify you and hold books sub- 
thems, Sut fect ject to your order. Title not to until fully 
spectthem. Mail @ paid. Pop. Mech. 8-13 
the coupontoday. @ 
American 


bothered. Ifthe books @ 
cannot sell themselves 


Name. 


Technical 
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POPULAR MECHANICS ADVERTISING SECTION 33 
\ 
| 
‘ZO. 
is Book FREE 
| 
| 
Learn to be An 
Auto F ~noart 
| 


34 POPULAR MECHANICS ADVERTISING SECTION 


[Learn the Automobile 


A trade ohete you are in demand 12 
months in the year. Work pleasant—big 
demand for trained men. 90% of the au- 
tomobiles in daily use are not in proper 
adjustment on account of shortage 
of.experienced automobile mechanics. 


Everybody in the 
Automobile Business Today 
is Making Big Money 
I want you to come to my school; I want you to 
see for yourself how thoroughly and practically 
I teach all about the automobile. Six weeks 
after the day you enroll in my great practical 
Automobile School you will be prepared to prop- 
erly repair any automobile made and drive any 
car or truck or open a garage and repair shop of 
your own. Youcan learn the automobile business 
thoroughly in my school because I have been years 
in working out for quick, thorough instruction the 


“Sweeney System” of 
Practical Automobile 
Instruction 


It is today the most thorough, practical, comprehensive 
and interesting course of automobile instruction, and 
embraces every point worth knowing, including vulcaniz- 
ing, brazing, oxy-acetylene welding, lathe work, machine 
shop practice, testing and road work, etc. 


FREE, $50.00 Traction Engineering Course 
The First and Only Automobile School to Include 
a Course on Gas Tractioneering and to own for 
demonstrating purposes Two $2000 Traction Engines. 
You learn by doing the actual work on real cars with 
your own hands under the watchful eyes and ready 
suggestions of experienced instructors. 


TRUCKS: We own atruck transportation company oper- 
* ating 8 trucks and therefore give our students 
practical work in handling, repairing and driving trucks, 
as well as givethem an insight intothe livery andtransporta- 
tion business. This experience can be gotten in no other 
school or shop and opens up for the student a large field 
where he can always get good employment at good wages. 


No Books Used —Tools Furnished FREE 


The tuition is low and, after you have paid a ou do 
not have another cent of expense in the school. You 
do not learn from ks, but by practical work on real 
or free cat log and we will place 
Send Today your name on our mailing list for 
our monthly school magazine which 
we will also send you absolutely free. I want every 
man thinking of learning to become an Auto Expert to 
have’ my new, big, Illustrated Catalog. Write for a 
great book. Send today—this very minute — NOW. 


EMORY J. SWEENEY, Pres. 


Sweeney Automobile School 
The School of Practical Experience 
1463 Woodland Ave., KANSAS CITY, MO. 
F-xperienced men, truck drivers, 


Earn $3000 to $ 
As a Doc 


CHIROPR 


Easily Learned in Spare 
Time at Home and in Class 
Our Students Surpris- 
ingly Successful 


Do you seek financial independ- 
ence and social prominence? Why 
depend upon a mere job — work 
for others — and never rise above 
the level of a wage or salary 

earner when you can easily cap 
talize your spare time now 
fitting yourself to becomea Docter 
of Chiropractic 


The New Drugless Healing Science of 
Spinal Adjustment 
More Scientific, More Simple, Easier to Learn Than Osteopathy 
There are 23 million cr in this country who believe 
in drugless healing, and the number is constantly increas- 
> They are to be found in every community. Splendid 
ning for Chiropractors everywhere. It’s u profession 
that is far from overcrowded. Immensely lucrative. Dr. 
Walter, a_graduate, made $500 the third month after 
starting. M. Johnson added over £3,000 a year to his 
income. Vern Sharpsteen makes $40 a day. We taught 
these men by mail and in class, You can do as well or even 
better. Treat memoers of your own family free — earn 
handsome fees for treating others, 
Our simplified home study course, profusely illustrated, 
= with 14 big free charts and a spinal column, makes it 
to acquire a thorough, practical knowledge of this 
dignified. a rofession in a surprisingly short time. 


A common school education is all you —our absorb- 
ing, easy -to-learn- lessons will do | the rest. It means 
financial i social that 


is looked up to, for you. 
E sample Rees sheets, big illustrated book, also names 
and addresses of successful students mailed free on 
request. Write today — a lucrative practice awaits you. 
NATIONAL SCHOOL OF CHIROPRACTIC, 
Dept. 10 1553 W. Madison St. CHICAGO, ILL. 


I Can Increase 
Your Earnings 


No matter where you live, if you 
are honest and want an incepend- 
ent business of your own, send 
your name and address and I will 
mail you our Big Free 64-Page 
Book, showing how you may earn 


$3,000 to $10,000 a Year 
in the Real Estate, ah and 


JOICE, Pres. Insurance Business. 
Our system is a positive success. We will teach 
mail and appoint you our — 
Special Representative 
and help you to make money from the start. Write today, 
INTERNATIONAL REALTY CORP., 2136 Manhattan Bidg., Chicage, I, 


ELECTRICITY 
offers to you the greatest 
opportunities and largest pay- NS {@ 


ing positions of any profession. It 
is practically a new field, while the & 


(/ 
others are filled to their capacity = = = 
and largely overcrowded. Get a 


Practical Electrical Education 


By our thorough and scientific methods under 

practical and actual working conditions you must 

master all branches of Electrical Science and En- 

Rew ini We combine the theory with the practice. 

64 page school catalog just off the 
t's . Get it and see what real education is. 


SCHOOL OF ENGINEERING OF MILWAUKEE 
161-169 Michigan St. MILWAUKEE, WIS. 


FALL TERM OPENS SEPT. 2, 1913 


‘5000 a Year 
tor oF 
| 
| | 
| | || | 
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[HUNT THE WORLD OVER | 


a smooth edge book form 
Fs and you will find but one— 


PEERLESS PATENT BOOK FORM CARD 


The card is not perforated. You will never 
cease to wonder at its perfection an 
delight in its attractiveness. en 
and concerns of quality use 
these cards exclusively. 
You haven't used 
them because they 
have Bot been 


ht our attention. 
FOR A SAMPLE 
a 


THE JOHN B. WIGGINS COMPANY 
Engravers, Die Embossers, Piate Printers 
62-64 East Adams Street, CHICAGO 


olawyer =" 
‘We make your home a university. Leadin; Law ‘ome 
in America—recognized by resident collagen, oy text, specially prepared by 
20 Deans and Univ. law school teachers. We guarantee to coach free any 
graduate failing to pass bar pecial Busi Law-Course, 
Legally trained men always succeed.’"’ Over 10,000 students enrolled, 


Begin now. Easy terms. Catalog and Particulars Free. 
La SALLE EXTENSION UNIVERSITY, Dept. 197, Chicago, lL 


SHORTHAND 


In 18 Easy Lessons! Positively guaranteed. System taught by 
us adopted by publicschoolsin Boston, Denver, Buffalo, Omaha, Seattle 
and more than 2000 other cities. America’s most popular shorthand be- 
cause easy to learn, read and write. Complete stenographic courses by 
mail. Typewriters furnished. Low cost, easy terms. Write now for 
free book on big salaries and opportunities. Positions everywhere. 


CHICAGO UNIVERSITY OF COMMERCE, Dept. 1038, Chicago,Ill. 


DO YOU LIKE TO DRAW? 


That’s all we want to know 
Now we will not give you any grand prize— 2 
or a lot of free stuff if you answer this ad. Nor 
do we claim to make you rich in a week. But 
if you are anxious to develop your talent with a 
successful cartoonist, so you ean make money, send 
acopy of this picture with 6c. in stamps for portfolio 
of cartoons and sam ,and let usexplain. 
The W. L. Evans School of Cartooning 
821 Leader Bidg., Cleveland, O. 


Watchmakers and all ’round Jewelers’ 
repairers—in demand now. Six 
months’ course fits you for a position — earn while 
you learn, too! Write for FREE book — it explains all. 
STONE’S SCHOOL OF WATCHMAKING 
912 Globe Bldg. ST. PAUL, MINN. 


LEARN TO WRITE N %25,t0$100 
ADVERTISEMENTS Wo can positively 


How to increase your salary. BOOK MAILED FREE. 
PAGE-DAVIS CO., 112 Page Building, Chieago. Ill. or 150 Nassau St., New York 


My book “ *How to to 
Stop Stammering” 
—atreatiseon “Sci- 
entific Talking’ — 


direct to the point. 
Write ML. HATFIELD, 1918 Grove St., OAKLAND, CALIF. 


Boy His Toymaker 


reatest * book ever written. Tells how to make a Steam 


illustrations ; also catalog of 1 160. puzz! 
Trick Card and ** Dousie TuroaT’ 
for only 10c._ WESTERN PUZZLE CO.. ST. PAUL, MINN. 


200 KINDS 19%. Woon, PUZZLES 


Qutalog and for 25¢ 

7 for 15 for $1—no two alike. 
WESTERN PUZZLE Tones 
PATENTED St. Paul, Min 


Just Out! 


“Inlay Monograms 


The latest idea 
in watch cases. 
Superbly beauti- 
ful. Your own 
monogram in 
handsome enamel 
design (many 
colors to choose 
from), inlaid in 
the superb gold 
strata case. The 
newest thing — 
just conceived and 
offered direct to 


[Our Spec ial Offer] 


You may get the re Burlington Special 
at rice—the same price that 
even the W jeweler must pay You 
may secure Ta a these superb timepieces—a 
watch of the very latest model, the popular new, 
thin design, adjusted to the second, positions, 
temperature and isochronism—19 jewels—at the 
rock-bottom price— same price even the 
wholesaler must pay. 


Your Choice of Scores of Cases 


Open face or hunting cases, ladies’ or men's 
sizes. These can be in the newest ideas: 
Block and Ribbon M: rams, Diamond Set, 
Lodge, French Art and Dragon Designs, Inlay 
Enamel Monograms. 


$2. 50 a Month at the Rock-Bottom Price 


$2.50 a month for this superb timepiece! 
The easiest payments at rock-bottom price. To 
assure us that everybody will quickly accept this 
introductory direct offer, we allow cash or easy 
payments, as you prefer. 


Sent on Approval We ship the watch 


on approv- seen 


} von risk nothing 
psolutely nothing—you pay FREE 
BOOK COUPON 


nothing—not one cent, unless 
ou want the offer after see- 
ngand thoroughly inspect- 

ing the watch. 


Burlington 
Write for FREE Catalog Watch Company 
Send for the free book. tt 19th St. and Marshall Blvd. 


will tell the inside facts about 
watch prices, and explains the 
many superior points of the 
over double- 


roducts. Just send 
Boe tn tree coupon NOW. 


Burlington Watch 


Dept. 119Z CHICAGO, ILL. 
Please send me, without 
obligation and prepaid, your 
free book on watches, includ- 
ing your enamel monogram 
cases, with full explanation of 
your cash or $2.50 a month offer 
on the thin mode] Bur- 
lington Watch. 
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36 POPULAR MECHANICS ADVERTISING SECTION 


FREE—Send for This 


Large Illustrated Catalogue of 


HOME-STUDY Books 


Electricity, Engineering, Carpentry, 
Building, Painting, Business 
Check the subjects you are interested in 


and mail it with your name and address. 
We will send full particulars by return mail. 


.--Electrical Engineering 


-++.Gas Engine Engineer 
«»-Elee. Light and Power Supt. 


Automobile Mechanician 


.+-Eleetrical Wiring & Construction ....Bookkeeper 
+++»Telephone Expert 

Architect and Bricklayer 
.-.-Bullding Contractor «+. Carpenter 


Architectural Draftsman 
...-Conerete Engineer 


.--Painter, Signs and Card Writing 
Letter Writing 


...-Mechanieal Draftsman .+-Railroading 
... Steam Engineer «++-Motorman 

...- Stationary Engineer Traction Farming 
Millwright Blacksmith 


FREDERICK J. DRAKE & CO. 


CHICAGO, ILL. 


D 8-1325 Michigan Ave. 


The University of Chicago 
HOME, 


tion by correspondence. 
For detailed in- 
STUDY U. of C. (Div. 2e)Chienes. 


CIVIL SERVICE 


positions are in all parts of the country. Good pay, steady 
work, life positions, congenial surroundings, promotions on 
merit, short hours, annual vacation and sic ‘leave with pay. 
Many thousands appointed yearly. Both sexes. No political 
pull. Nearly 300,000 classified positions. Common school 
education sufficient. Full information and questions used by 


the Civil Service Commission free. 
COLUMBIAN CORRESP. COLLEGE, Washington, D. C. 


9,059-Word 


Business Book Free 


Simply send us a postal and ask for our free illustrated 9,059- 
word Business Booklet which tells how iceless Business 
perience, squeezed from the lives of 112 big, broad, = 


ness men, may be tJ y ours to boost 
alary, te increase your This free book deals witb 
ana: business 


get money by 
to collect money 
How to stop cost leaks 
tp outs and handle men 
How to get and hold a position 
How to advertise a 


—H 
for this free book Ly you to nothing, involves you ia no obliga: 
Save may be the you on a broader Sure! 


ot den Mf thi: hen it invol the 
irse! volves on 

this, Send on your 9,059-word Booklet Send to 

SYSTEM, Dept.81-8 Wabash and 


Sts., Chicago 


Working Jewelers earn 


$102 A DAYand up! 


that you can starta 
I show you how to get lots of work onl bor big 
I furnish complete and valu- 


Earn as High as — 


Many good sized towns are open for expert watch- 
makers right now. Would you like such a job? $35a 
week is about all —— can me at the start, but 
there are 

Write Sor pg particulars and ¢ Guarantee 


AUTOMOBILES 


Oldest and best equipped School in the West. Modern 
facilities. Up-to-date methods-- Everything practical. 
ENROLL NOW AT SPECIAL SUMMER RATE 
and Save money. You can enter later. Big demand 
for trained men. Our graduates receive preferred 
attention. Write at once for full information. 
KANSAS CITY 
2185 E. 15th St. 


COPY THIS 


and let me see what you can do with it. co. can 


Bend me 3 me sketch of Wilson with ein 
stamps and | will send you a test lesson plate, also ») 
collection of drawings showing possibilities for You. 
The Landon School 
and LAND 


1438 Schofield Building, CLEVELAND, 0 


ARMOUR INSTITUTE OF TECHNOLOGY 
offers complete courses in Mechanical, Electrical, Civil, Chemical, Fire Protec- 
tion Engineering, Arebiteeture and Industrial Arts. All courses four years in 
length, and lead to degree of Bachelor of Science. Fully Equipped Shops and 
Laberateories. 20th annual day session begins September 8th. Evening Session 
Oct. 6th, 1913. Bulletins sent on request. 
ARMOUR INSTITUTE OF TECHNOLOGY, Box 21, Chicago, Ill. 


JEWELRY ENGRAVING 


We teach you, by our new and original method of instruction, this clean, 
fascinating and profitable business your » and furnish you 
all tools needed absolutely free. Write for free book to _ 
WISCONSIN OF ENGRAVING, Siroh Bidg., 


BEA DETECTIVE 


Earn from $150.00 to $300.00 
per month; travel over the world. Write 
C. T. LUDWIG, 133 Westover Bldg., Kansas City, Mo. 


I TEACH BY MAIL 
WRITE FOR MY FREE BOOK 
Hew to Become a Good Penman 


and beautiful specimens. Your name elegantly 
written on a card if you enclose stamp. Write 
today. Address F. W. TAMBLYN, 418 Meyer Bidg., Kansas City, Mo. 


ARITHMETIC 


SELF-TAUGHT 
A plain, easily-understood volume for ail 
who have not had the opportunity of learn- 
ing this subject thoroughly. or who have 
forgotten what they once learned. 257 
Pages. Requires no teacher. This great little 
book sent postpaid for 60 Stamps 


SPANGLNBERG S 
PRACTICAL 


ARITHMETIC 
Self Taught 


accepted, leather binding $1. 
GE 


O. A. ZELLER BOOK CO. 
1870, 4473 W. Belle Piace ST.LOUIS, MO. 


give you a positive legal guarantee to 
teach you the Watch Repair and Jewelry industry so 
able outfit, which can be returned, at my expense, 
in six months if you are not entirely satisfied. 
of 
| | 
ait 
Lz 


These Buildings Occupied Exclusively By The 
International Correspondence Schools 


The L.C.S. 
Can Raise Your Salary 


For more than 21 years the International Correspondence Schools have been 
training thousands of men for better positions and larger salaries. They can do 
the same for YOU—tright in your own home during your spare time. 


Last year 5,143 I.C.S. Students voluntarily reported promotions or raises in 
salary as a direct result of I.C.S. training. And thousands more were helped 
who did not report their advancement. 


What these men have done YOU can do. They had to face the same problems that now 
puzzle you. They had worked hard but never got anywhere. They were tied down to 
unpleasant, poorly paid jobs. They were face to face with the increasing cost of living, with 
absolutely no hope of providing against it. And they had just as limited educations, just as 
hard work, and just as little spare time as you have. 


But these men made up their minds that they ° ° 
would prepare themselves for better jobs. And § INTERNATIONAL CORRESPONDENCE SCHOOLS ¢ 
with the help of the I.C.S. they “made good.” e¢ Box 872-Z, Scranton, Pa. > 
Today they are receiving three or four times their Please explain. without fu -ther obligation on my part, how 
former salaries. Their work isa pleasure. Their 1 can qualify for a larger salary and advancement to the @ 
opportunities for advancement arealmost unlimited @ position, trade, or profession before which I have marked X. @ 

Electrical Engineering Mechanical Engi 

You've got just as much ability—just as high Electric Railways Shop Foreman . 
ambitions—and just as stiff a backbone as these Running ° 
men had. What they have done, with the help § Foreman Contracting end Bulid'g 
of the I.C.S., YOU can do. 4 Plumbing and Heating 

Mark and mail the attached coupon. It won’t ° 
obligate you in the least—and the I.C.S. will show Z Kutomobite Roaning Civil Service Exame. 4 
you how they can raise YOUR salary by training 
you for a good job in the occupation that is most . - ° 

ame. 
to your liking. 
St. and No = 4 
Mark the Coupon—NOW :cw State : 
® Present Occupati 
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LEARN ABOUT OUR FREE 
COURSE IN SHOW CARD 


AND SIGN WRITING 


wer are one a ~ time, a complete course in show 


at Opportunity 
itholia”™ Ready-to-Use Colors 


at $21 to $50 weekly, salary or in 


business for yourself. Our show card course is not a 


to those purchasing our assortment of 

his isa great opportunity for ambitious 
persons, either sex, to inc heir earning 
capacity. Good show card writers in demand 
of alphabets. 


book 
It'sa course in lettering compiled by an expert New dar “Litholia” isthe 


liqui pement water 


perior to either. **Lit 


aint ever used t same as cal e, distem 
ola” lasts 
Writer, the artist, or the interior decorator. A 


per or tube colors, but 
er, always J oTitholia? is the best for the show card 
etter of request brings booklet, circulars, and full information, 


LITHOLIA PM. COLOR CO., 71 to 81 W. 23rd Street, NEW YORK CITY 


Be the Boss 


In the New Profession 


Thousands of men needed. The New Profession 
that is paying big money wants you and needsyou. Here 
is your opportunity to get into it. Don’t leave your pres- 
ent employment. Learn at home during your spare time. 


Bea Meter The Special 
e 


For a limited time 
we are making a 
special reduced 
rice offerinorder 
induce men to 
start the study of 
Meter Engineer- 
in away. 
rite 


ns are now open. 
wonderful opportunity for men of all ages. 


A$3, 000 Job for You Electrical 


eering is one o e paying professions full par- 

in the industry, Hundreds of mon making | ticulars 
,000 and more a year. You can do the same. 

How would you like to have a $3,000 a year job6 months from now? 


Write Today for ae Book Free 


d 
Wie absolutely free and 
eter Engineering. Tells 
fer we are now ma rately while ie we are 
making this great price This offer is limited. 


FORT WAYNE CORRESPONDENCE SCHOOL, -Dept.119Z Fort Wayne, Ind. 


LEARN \WATCHMAKINC 


ATHOME 


You cah learn by our mod- 
ern and original system of 
instruction every part of the Watchmaker's Trade 
Z@ at home as good or better than at a shop. You can 
earn money while learning and secure a well paying 
position or start in business after compieting our 
course of instruction. Good watchmakers oe gy 
in demand and earn from $20 to $35 

apply the school OF WATCH: 
WAKING, Siroh Bidg., MILWAUKEE, WIS, 


ly E Residence School 
Artist's Outfit FREE to Enroled Students 


APPLIED ART,755 Applied Art Bidg.,Battle Creek, Mich, 


STUDY AT HOME 
BECOME AN LL.B. 


nized resident law school in U. §&., Genteeving Degree 
Laws—LL. B.—by correspondence. ly law 


chool and giving same instruction. 
mail. ‘Gee 450 class-room lectures. esate of over 80 prominent 


LA 


pons, 


yers, graduates to pass bar exgmination. Only 
school giving Complete Course in Oratory Publ — 
highly endorsed and recommended by Gov. Officials, Business Noted 
Lawyers and Students. Send today for Large H 
8 us. Special courses for Business Men and Bankers. 
ILTON COLLEGE LAW, 1162 Ellsworth Bidg., 


LEARN WATCH REPAIRING 


Be a watchmaker—you can learn this profitable trade by 
correspondence in a few weeks in your own home by the 
DeSelms Chart System. After you complete the course you 
will know a watch from Ato Z. You will know just what 
the matter is and now to repair one. When you graduate 
you will be a practical watchmaker and repairer and 
competent to fill any position. Positions for our 


graduates. 
It explains our system and terms. 


Ask for our Free Book. 


THE DeSELMS Watts SCHOOL 
23 Perry Street TTICA, INDIANA 


SHORTHAND 
IN 30 DAYS 


y labic System — written with only nine characters. No 

‘‘ruled line’’—no “‘shading’’—no ‘* word-signs’’—no * 

peedy, practical system that can be learned in 30 days of home 

aaa utilizing spare time. For full descriptive matter, free, address 
CHICAGO CORRESPONDENCE SCHOOLS 

ca pera House Blo: CHICAGO, ILL. 


1 TEACH SIGN PAINTING 


SHOW CARD WRITING or LETTERING by mail 

and guarantee success. Only field not overcrowded. My 

instruction is unequaled because practical, personal 

and thorough. Easy terms. Write for large catalogue. 
CHAS. 3. STRONG, Founder 


DETROIT SCHOOL OF LETTERING 
Detroit, Mich. 
Oldest and Largest School of its Kind"’ 

“* Thoroughly Equipped Residence School "’ 


BE AN ILLUSTRATOR. 
by mail how to draw for maga- 
zines and newspapers. 


Send for Catalog 


Learn Automobile Driving and Repairing 


We give you driving lessons and teach you all the technical 
parts to , prepare 3 you for a good paying position. Write 


Learn to draw. We willteach you 
Schoo! of IMustration 


112 Page 
Chicago, 


for Booklet Day and Evening Class. 
NORTHWESTERN MOTOR INSTITUTE, 228-230-232 Wisconsin St., MILWAUKEE, WIS. 
LEARNED BY 
ANY MAN 
VENTA 
SMALL COST 


Send today 2c stamp tor UISM and proof. 


0. A. SMITH, Room D $1, $23 Bigelow St., PEORIA, ILL. 
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SHowCARDWRITERS | 
EARN FROM 
$21°°$50 weex 
/ 
WHY. NOT BE AN ARTIST? 
v2 a STUDY drawing at home under Expert Faculty. 
oa We have successful students in every part of 
the world, Turn your Talent into ene, Our 
Students are filling high salaried positions. 14 years 
; successful teaching. Endorsed by high authorities 
18 Courses in Commercial and Illustrative Drawing, 
EARB00 


Learn a Paying Profession 


that assures you a good income and position for life. 
For seventeen years we have successfully taught 


PHOTOGRAPHY 


Photo-Engraving and Three-Color Work 

Our graduates earn $20 to $350 a week. We assist them to secure 

these positions. Learn how you can become successful. Terms 
—living inexpensive. Write for catalogue—NOW ! 


eas 
ILLINOIS COLLEGE OF PHOTOGRAPHY, 999 Wabash Avenue, Effingham, Ill 


LEARN TO BE A WATCHMAKER 


BRADLEY POLYTECHNIC INSTITUTE 
Horological Department, Peoria, Illinois 

Largest and Best Watch School in America 
We teach Watch Work, Jewelry Engrav- 
ing, Clock Work, Optics. Tuition 
reasonable. Board and rooms near school 
at moderate rates. Send for catalog of 
information. 


BRADLEY, Dept. S., PEORIA, ILL, 


Drafting will Promote | 


These courses will give you the ~-q ~ that means 
romotion and big salary: 


tructural and Dongs. Estimating and Con- 
tracting, Builders’ ourses and Plan Reading 


RAFTING-) 


FREE EMPLOYMENT BUREAU. 
college classes. State which. whit 
603 Athenaeum Building, Chicago, Dlinois 


STAMMER 


Attend no stammering school till you get my large FREE 
book and special rate. Largest and best school in the world 


° 


at heme or in our 


curing by oe Write today. Les 
North-Western School for Stammerers, lac., gI7 FirstSt., Milwaukee, Wis. 


learn JEWELRY ENGRAVING 


in your own home, Earn $20.00 to $50.00 Weekly. 
Personal instructions. Write for free booklet. 


Chicago Engraving School, 612 Athenaeum Bldg.,Chicago 


Caricature, Cartoon, Comic, Commercial, Fashion, Newspaper 


and Magazine Illustrating taught by mail. Illustrated book 6¢ 
instamps. THE BOSTON SCHOOL OF DRAW! 
755M Boylston St. STON, MASS. 

LEARN JEWELERS’ ENGRAVING 
A high salaried and easily learned trade, taught thoroughly by mail. We will 
teach the beginner better engraving than he can gain in years of rigid sqgventiee- 

ip. We will also improve the skill of any engraver. Send for our catalog 
The Engraving School, 112 Page Bid Michigan Ave., C hicag 0, Il. 


MUSIC TAUGHT FREE 


for our bookle tells how to learn to play Pie, Lo 
Violin, Mandolin, et Beginners or ocvenesd pupils. 
AMERICAN SCHOOL or music 50 Lakeside Bid Chicago, tll. 


LEARN WAT CHMAKING ENG PAVING 


Earn while learning. Most practical watch school. 
instructions. Graduates im great demand. Book free. 


of Watchmaking, 63 E. Van Buren St., Chicago 
HERE YOU ARE, BOY pin of Foxy 


Grandpa. Everyone will notice it on the lapel of 
your coat and try to get a closer look at it. All you 
have to do is press the bulb.— Foxy Grandpa will 
finish the job by squirting a fine stream of water 
over the inquisitive one. Will squirt 20 feet. Great- 
est joke out. Order one today and fool your 
friends. Price 15c. Foxy Grandpa and Hooligan 
both for 25c. 5 for 50c or 1 doz. for $1.00. A beau- 
tiful fountain pen free with every $1.00 order. 


A medallion 


AMERICAN SUPPLY CO., 918 Union St., St. Paul, Minn. 


ONE SIDE 
THEN THE OTHER 


That’s what you can do 
with Linene collars. 
Both sides are alike. 10 
collars for 25 cents at the 
stores,or by mail 30cents 
in U.S. stamps. Parcel 
post stamps preferred. 
Single sample free. 
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ELECTRICITY 


CONDENSED COURSE IN 
ELECTRICAL ENCINEERING 


Complete in One Year 
Bliss Electrical School 


Studies restricted to theoretical and prac- 
tical electricity, mechanical drawing and 
necessary engineering work. Teaches simplicity, concentra- 
tion, hard work. For young men of energy and ¢ 
20 years of greatest success. Graduates hold first-class posi- 
tions. —_ Sept. 24. Write for new catalog. 
165 Takoma Ave., WASHINGTON, D. C. 
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Morse or Wireless. Station Agency work 
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HOW TO TRIM SHOW WINDOWS 


Shown in this new book. 150 complete 
windows for every season of the year 
illustrated by means of over 200 —_ 
drawings and explained in 256 Pa 
of text matter. Shipped prepaid 
$1 This is the 10th year for our 


SCHOOL OF WINDOW 


CARD WRITING AND 
ADVERTISING 

Best paid and most 
fascinating profes- 
sionsin the world. A 
120page catalog FREE 
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When Training Counts 


**Yes sir, I’ve been with you going on five 
years and I think I deserve a raise.’’ 


You are right ‘‘up against it’? when you ask for a raise if the only recommendation you have is 
“*years of service.” is will never get you anywhere. You must have special training; you must 
demonstrate to the boss that you are more valuable to him on account of this special training; on ac- 
count of preparing yourself to fill the shoes of the man just ahead of you. en if you can’t get 
what you think you’re worth, there are always hundreds of other jobs open to the trained man. 

Length of service will decrease your efficiency rather than increase it. Five years ago you were a younger man; you had 
more ambition; you could do more work—you had something to look forward to. To-day, if you have not been improving your 
mind, if you haven’t been training yourself for a better job, you areina rut— 

you have been grinding away at the same old job. Your employer may value 


Your Opportunity Coupon your services, but you are probably worth only what he pays—no more. 


you wank HOW THE AMERICAN SCHOOL WILL GIVE YOU 
and mail the coupon now THE TRAINING YOU NEED. 
ee American School of Correspondence was established fifteen years 
ago for the benefit of ambitious men and women everywhere. This 
+++-Eleetrical Engineer -++-Lawyer school makes it possible for you to obtain the education and training you 
* — <n hata Supt. a. i need without leaving home or giving up your work. It will bring a practical 
“welept -10 Felaietonetand college course to you right in your own home. No matter where you live, 
Accountant the American School will train you in any branch of Engineering, Business 
«++. Cost Accountant Law, or prepare you for entrance into any resident college. 
4 a Write the American School now, while the subject of making more 
+++-Business Manager money is on your mind. State how far you went in the public schools, what 
e +++-Fire Ins. Inspector i you are doing now, and what you would like to be. Your case will receive 
i +++-Fire Ins, Adjuster special attention. The American School will tell you the best and quickest 


----Fire Ine, Expert way to better = condition and get more money. Check the coupon and 


«-.-Sanitary Engineer | mail it now. *t let this matter drag another day. Another year might 

cooelerigation Eaghacer slip by and find you at the same old job and prospects for a raise very slim. 
m eri h ] 
of Correspondence, Chicago, USA. 


This school has no connection with any other school using the name “American” 
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Engine Buries Itself in Passenger Car 


NE of the most complete cases of 

“telescoping” in American rail- 
road history occurred in a rear-end col- 
lision on the New York, New Haven 
and Hartford Railroad on June 12, 1913, 
at Stamford, Conn. The train was the 
Springfield express and was being run 
in two sections. The engine of the 
second section almost completely 
buried itself in the rear car of the first 
section, a Pullman parlor car, killing 
five and injuring practically all the re- 
maining passengers in this car. The 
engine simply ran in between the sides 
of the car, forcing them outward, while 
the roof was forced over the boiler and 
cab of the engine, as shown in the illus- 
tration. One of the features of the 
wreck was the way in which the parlor- 
car seats were thrown in a pile at the 
side of the car by the force of the col- 


lision. At the time of the collision the 
first section was standing at the Stam- 
ford station. The second section was 
running at a speed of only 15 or 20 
miles per hour, and it was the momen- 
tum of the heavy engine rather than 
the speed that caused the damage. 
According to railroad officials, the 
wreck was caused by the engineer of 
the second section running past signals 
set against his train. 

It is also reported that the engineer 
tried to set the brakes in time to avoid 
a collision, but that the brake mechan- 
ism failed to work. The engine was 
reversed shortly before the collision 
occurred. . That the train was run- 
ning at a low rate of speed is indi- 
cated by the fact that the engine was 
not greatly damaged and that the 
engineer and fireman escaped injury. 


Wreck at Stamford, Conn., 

One of Most Complete Cases of 
“Telescoping” in American Railroad 
History. Removal of Bodies, and Position of 
Parlor-Car Seats after Collision Shown at Left 


Copyrighted, Brown & Dawson, Stamford, Conn. 
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ILLUMINATED BANNERS WILL 
LIGHT PANAMA EXPOSITION 


Luminous arcs, mounted on stand- 
ards 55 ft. in height and furnishing 
from 8,000 to 10,000 candlepower, the 


Back and Front Views 
of Light Standards 
to be Used at the 

Panama-Pacific 
Exposition 


Copyrighted by P; Pacific Exposition Co. 


light from which will be shaded by 
ornamental banners of canvas, are one 
of the mediums by means of which the 
Panama-Pacific Exposition will be il- 
luminated. The ornamental banners, 
which will reflect a soft glow against 
the lofty walls of the exhibit palaces, 
will be 8 ft. across. The sides of the 
banners opposite the walls will be 
lined with white canvas, to present a 
reflecting surface, while the reverse 
sides will present emblematic colored 
shields, which will be made to glow by 
the luminous arcs. Thousands of such 
standards will be used. 


CAccording to a European authority, 
a longer distance has been covered 
every day in 1913 by airmen than the 
combined distance of all flights in the 
entire year 1909. 


POPULAR MECHANICS 


SPHERE FOR INSTRUCTION IN 
ASTRONOMY 


A celestial sphere, an apparatus de- 
signed for instruction in astronomy, 
and particularly for promoting popu- 
lar knowledge of the constellations, 
has recently been installed at the 
Chicago Academy of Sciences. This 
device, invented by Wallace W. At- 


‘ wood, secretary of the society, is the 


only one of its kind in the world. It 
consists of a hollow sphere, 15 ft. in 
diameter, with minute perforations 
placed in the correct positions for 
representing the stars. The sphere is 
mounted with its axis parallel with the 
earth’s axis, and revolves in a direc- 
tion opposite to the revolution of the 
earth, so that the stars and planets 
seen on the miniature sky of the in- 
terior of the sphere have the same 
apparent movement as the stars and 
planets of the real sky. With the in- 
terior darkened the usual illumination 
outside the sphere is sufficient to make 
the star perforations distinct. <A 
pointer carrying a small electric light, 
which appears as a spark, is used in ex- 
plaining constellations. 

Stars to the fifth magnitude, num- 
bering 692, are shown, and the per- 
forations are of such size as to make 
each star appear in its proper magni- 
tude, or degree of brilliancy, stars 
classified as of the first magnitude be- 
ing the brightest. Provision is also 
made for showing the sun and moon 
and the four planets, Venus, Mars, 
Jupiter, and Saturn, in their correct 
positions. Since these change their 
positions daily with reference to the 
stars they cannot be represented by 
permanent perforations on the mini- 
ature sky of the sphere. The sun 
is represented by a _ small electric 
light which may be moved from 
day to day along the ecliptic. To 
represent the moon a series of small 
disks, cut to correspond to its va- 
rious phases and coated with a lumi- 
nous salt, is provided. The proper disk 
may thus be attached along the orbit 
of the moon. The planets are por- 
trayed by perforations corresponding 
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to the different positions of each planet 
at different times of the year, and the 
perforations not in use are covered. 
The sphere may be rotated at any 
speed desired, or may be set to rep- 
resent the heavens at any given date 
and hour. 
The sphere revolves on rollers, as 
, shown in the illustrations, which are 
operated by a small electric motor. 
It is made up of sections of galvanized 


. Instructor Explaining 
Constellations 
to Group 
of School Children 


Section Showing Details of Sphere and Cantilever a 
of Platform. A is the Ecliptic, B is the Nort 
Pole, and CC is the Equator of the Sphere 
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Side View of Celestial 

Sphere from 
the West, ‘ 
Showing 

Entrance 


View of Sphere, Showing Two of the 
Supporting Wheels 
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iron, %q in. thick, and is set at an 
angle of 41 deg. 50 min., the latitude 
of Chicago. The portion representing 
the southern heavens, not visible in 
this latitude, is cut away and is used 
for the entrance, and the platform 
within the sphere is supported on 
cantilever beams which also extend 
through this portion. The perforations 
were made with a punch operated from 


‘the center of the sphere. 


GIANT ARMATURE MOVED IN 
NEW YORK STREETS 


A giant armature, 35 tons in weight, 
part of a 3,500-kw. rotary converter, 
was recently dragged through the 
streets of New York from the foot of 
East Nineteenth Street to a power sta- 
tion in West Fifty-third Street. The 


moving of the armature through the 
streets, a task which took more than 
14 hours, presented unusual difficulties, 
for not only was the weight to be con- 
sidered, but the size and bulk as well. 
It was placed on a special truck for 
transportation. The height of the load 
was too great to permit passage under 
the elevated railway at Seventh Avenue 
and Fifty-third Street, however, so the 
trip under had to be made on rollers. 
Passed under in this way there was a 
clearance of only an inch and a half at 
the top and bottom. Bystanders made 
wagers that the machine could not be 
got under, but the route had been sur- 
veyed several days before and the 
amount of clearance was known. 


UNDERWATER ASH EXPELLER 
FOR STEAMSHIPS 


A great advance in the methods of 
removing ashes from the stokeholds of 
steamships appears to have been made 
in England by the introduction of an 
underwater ash expeller. The ash ex- 
peller consists of a hopper, the top of 
which is furnished with a grid lying 
flush with the stokehold floor. This 
hopper is connected with a chamber 
which lies at a lower level, and through 
which a stream of water is directed. 


- 
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Copyrighted by N. Y. Edison Co. 


Moving the Heavy Armature under the Elevated Railway. The Clearance at Top and Bottom 
was Only an Inch and a Half 
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The stream of water carries away the 
ashes through a pipe leading to a valve 
in the ship’s side; and, since the pres- 
sure of the stream of water is main- 
tained at 15 lb. more per square inch 
than the sea head, the water and 
ashes are expelled into the sea. The 
device is automatically controlled. 


LIGHTNING KILLS FIVE 
HORSES 


The deadly effect of lightning in a 
field near Metamora, IIl., is shown in 
this illustration. A farmer and his 
13-year-old son were driving to the 
fields with their horses hitched to the 
plows when the lightning struck. All 
four of the horses driven by the boy 


Five Horses Struck by Lightning in a Field 


were instantly killed, and one of the 
three driven by the father. Both 
father and son were thrown several 
feet and made unconscious, but neither 
suffered serious injury. 


NEW PLAN FOR FEEDING THE 
AIRMAN 


A sort of “nursing bottle” has been 
devised for the use of airmen. The 
purpose of the bottle is to provide the 
pilot or his passenger with hot coffee, 
milk, soup, or other liquids, during a 
cold winter’s-day flight. The galvan- 
ized tank, which may be attached to 


Unique “Nursing Bottle” for Airmen 


any convenient part of the aeroplane’s 
frame, has double walls. A glass bot- 
tle is carried inside, and from the cork 
extends a long tube with a nipple on 
the end, through which the airman can 
drink to his heart’s content while op- 
erating his machine. Hot water from 
the circulation system of the engine is 
passed in and out of the hollow walls 
of the galvanized tank to keep the 
contents of the bottle hot. 


MOTOR TRICYCLE TAXICABS 


Taxicabs of the three-wheeled or 
tricycle type have been introduced in 
several German cities. They are 
driven by 12-hp. engines, and accom- 
modate four persons, including the 
driver. The fare is about one-third 
cheaper than that of the ordinary 
four-wheeled taxicab. 


A Motor Tricycle Taxicab in Berlin. 
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Location and 
Movements of 
Enemy During 
; sim, Night Battle 
’ a made Clear by 
2 Illuminating 

Projectiles 


Upper Left-Hand 
Corner Shows 

Construction 
of Projectiles 


Firing Searchlight Projectiles from Ordinary Cannon 


Li 


PROJECTILE TO REPLACE 
SEARCHLIGHT 


An illuminating projectile recently 
perfected by the Krupp company in 
Germany is designed to replace search- 
lights in military operations, as search- 
lights offer good targets for the enemy 
and are often destroyed. This projec- 
tile contains a number of tubular bodies 
composed of illuminating substances. 
These are set on fire by the explosion 
of the projectile, and, through the un- 
folding of a small parachute that forms 
part of each illuminating body, float 
in the air for a short time above the 
area to be illuminated. The projec- 
tile is exploded by means of a timing 
mechanism, while a spring forces the 
parachute out of the tube of the illu- 
minating body as.soon as it is released 
from the projectile. 


(Forty-five whales, yielding products 
valued at $630,000, were killed during 
the first five weeks of the 1913 whaling 
season in the North Pacific. 
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ARTIFICIAL PEARLS FROM 
FISH SCALES 


A proftable industry in Europe is 
the making of artificial pearls from an 
extract of the scales of a fish known 
as ablet or blay, caught in large quan- 
tities in the rivers in the north and east 
of France and Germany. Essence 
d’Orient is produced from the bril- 
liant white scales of these fish. Small 
glass balls are covered with this sub- 
stance in the making of the pearls. 


TUNNELING AND MINING WITH 
SHOVELING MACHINE 


A shoveling machine that is repre- 
sentative of the most up-to-date meth- 
ods in tunneling and mining is shown 
in the accompanying illustrations. 
This machine is propelled by its own 
power, which may be electricity, gaso- 
line, compressed air or steam. The ma- 
terial is first excavated with picks or 
by blasting, in the usual way. In op- 
eration, the machine, with the shovel 
at the front end depressed, is forced 
into the pile of material. The shovel 
is then tilted backward and the ma- 
terial is thrown onto the first conveyor. 
By means of a succession of conveyors 
the material is transported to the rear 
of the machine. Owing to the lateral 
swing of the rear conveyor, cars can be 
loaded either when standing behind the 
machine or when on a separate parallel 
track. The machine loads broken rock 
at the rate of eight-tenths of a cubic 
yard per minute. 
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MOTOR-DRIVEN COAL HOPPER 
FEEDS BOILERS 

This motor-driven coal hopper, run- 

ning on an overhead trackway parallel 

with the front of the boilers, and con- 


A Coal ry That Operates Like 

verhead Crane 
trolled by an operator in the same man- 
ner as an overhead crane, carries the 
coal from a single large bunker at one 
end of the boiler room, or from outside 
for that matter, and delivers it to any 
boiler in the battery. It does away 
with the necessity of a system of over- 
head bunkers and individual chutes 
for each boiler, and permits the coal 
to be concentrated in one bunker in- 
stead of in a series of pockets. Scales 
on the hopper make it possible to keep 
a precise record of the fuel burned by 
any boiler. 


Shoveling Machine in Iron-Ore Mine in 
Alabama 


Loading Excavated Hotere in Aqueduct Tunnel under 


New York City 


_ 
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BUBBLING-FOUNTAIN WATER- 
COOLER COMBINATION 
An ingenious combination of sani- 


tary bubbling cup and water cooler 
has been brought out by a Milwaukee 


An Ingenious Water-Cooling Arrangement 
for Sanitary Drinking Fountains 


concern. An oak ice barrel, 25 in. 
high, is mounted on a standard and 
connected with an ordinary water fix- 
ture. Inside the barrel is a galvanized 
iron coil through which the water cir- 
culates and is cooled by the ice. 


“IMPERATOR” HAS MOTOR 
LIFEBOATS 


In addition to the regulation number 
of lifeboats, the great German liner 
“Imperator” Has been provided with 
two large motor-driven craft. They 
are 31 ft. in length, with a beam of 9 
ft. The engine of each has an abso- 
lutely water-tight casing made of iron, 
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so that there is no danger of the power 
plant becoming flooded, even with 
heavy seas breaking over. The most 
interesting feature of the engine casing 
is the “floating” air valve, which ad- 
mits the air necessary for the mixture 
under normal circumstances, but auto- 
matically closes when the boat ships a 
“full load,” thus preventing water from 
entering the case. 


MOTION STUDIES APPLIED TO 
SURGERY 


In order to answer the criticisms 
sometimes made that scientific motion. 
studies are only of value in connection 
with the mechanical trades, one of the 
leading advocates of motion studies and 
scientific management has undertaken 
to demonstrate that the processes of 
surgery, which require the most deli- 
cate of manipulations, may be greatly 
improved by the adoption of motion- 
saving and _ time-saving methods. 
From the time unconsciousness begins 
until the administration of ether ends 
an operation may be roughly divided 
into three periods—preparation, dis- 
section, and repair. It is found that 
most of the lost time can be saved out 
of the first of these periods. Interrup- 
tions can be eliminated, motions can 
be systematized, outfits can be stand- 
ardized, and above all, the attentions 
of nurses and assistants can be stand- 
ardized. While less saving can be 
made in the second and third periods, 
much may be gained by the elimina- 
tion of wasted motion, with the impor- 
tant result that the “ether moments” of 
the patient may be reduced an esti- 
mated amount of from 20 to 30 per 
cent. 

The use of motion study in surgery 
is only one of a wide range of appli- 
cations, and the latest methods of in- 
vestigation are no less interesting than 
the applications. In one study room 
the floor and walls are divided into 
4-in. squares, with red and white alter- 
nating, thus providing a background 
against which the slightest and quick- 
est movements may be photographed. 
In a conspicuous position is a clock 
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face, 11% ft. in diameter, having a hand 
that makes one revolution in six sec- 
onds. By the use of a kinetoscope the 
motions of a person engaged in any 
kind of work may be measured to the 
fiftieth part of a second. With this 
equipment the best way of doing a 
given piece of work may be determined 
from actual measurements. 


AN AERIAL RAILWAY FOR 
CARRYING MAIL 


An overhead electric carrier for 
transporting mail from the _ point 
where the mail carrier’s wagon stops 
to his home, has been devised by a 
boy in California. Along the driveway 
leading to the house is a row of posts, 


truck, on reaching the mail-box end, 
runs upon an open circuit, and at the 
same time the motor is automatically 
reversed. The mail man, after placing 
the mail in the basket, pulls a lever 
which sends the truck off the open cir- 
cuit, when the motor propels it to the 
house. The truck, on reaching the 


A Close View of the Carrier, Showing Propelling Mechanism 


and two copper wires were strung on 
brackets supported by the poles, hang- 
ers being used that were of such shape 
as to permit the passage of wheels. A 
small truck, designed to run on the 
cables, was constructed, and was 
equipped with motor and drive shaft, 
and a basket was hung from this truck. 
The truck is propelled by current sup- 
plied through the copper wires. The 


Mail Carrier Passing Support 


house end of the line, again runs on an 
open circuit and automatically rings a 
bell. This carrier makes four trips 
daily and runs at a speed of about seven 
miles an hour. 


CA tunnel, 16144 miles long, through 
the Caucasus Mountains, connecting 
the Baku railroad with the Russian 
railroad system, is proposed. 
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MACHINE FOR BRIQUETTING 
METAL BORINGS 


One of the latest of German ma- 
chines for forming metal borings and 
shavings into briquettes, a phase of the 
metal-working industries that has 
assumed considerable importance in 
recent years, is shown in the accom- 
panying illustration. The material is 
first cleaned by an air blast and is then 
placed in the molds of the machine, 


where a pressure of 35,000 Ib. per 
square inch is applied in such a way 
as to give time for the escape of the 
air and for allowing the metal to adjust 
itself in compact form. The metal is 
delivered to the machine and taken 
from it by automatic devices. Owing 
to the fact that the briquettes melt 
somewhat faster than pig iron, they 
are said to be an ideal cupola-charging 
and melting material. 


HOW MACHINES MULTIPLY 
LABOR PRODUCTION 


Aided by machinery, it appears, 
according to statistics gathered by the 
Bureau of Labor, that 4,500,000 men 
turn out a product which would re- 
quire the labor of approximately 
40,000,000 men, if produced by hand. 
The advantage derived from machin- 
ery in the United States is about twice 
as great as that in Europe, so that the 
actual population of the United States 
is equal in productive power to 180,- 
000,000 Europeans. 


MOVEMENTS OF EYE SHOWN 
BY MOTION PICTURES 


The eye does not take in an object 
at a glance, but piecemeal. It fol- 
lows the outline of the object, but does 
so by jumping from point to point in 
an irregular manner, 


never twice alike. In 
looking at a large cir- 
cle, for instance, the 
movement is not regu- 
lar, the gaze passing 
from point to point 
until a complete men- 
tal image of the circle 
is formed, even though 
the person undergoing 
the tests starts at the 
top of the circle and at- 
tempts to follow its 
outline all around back 
to the starting place. 
Such ocularmovements 


German Machine for Briquetting Metal Borings and Shavings 


are so rapid that one 
is not aware of them. 


| 
| 
| — | 
| 
| 
ce 
| 
4 


POPULAR MECHANICS 


Proof of the irregular movement of 
the eye may be provided, according to 
the Optical Journal and Review, by 
means of the motion-picture camera. A 
small, bright light is placed across the 
room, and this forms a small image on 
the cornea of the eye. As the eye at- 
tempts to follow the curve of the test 
object, the motion-picture camera takes 
a rapid succession of views of the eye 
and its bright spot. Then a compari- 
son of the resulting prints and the posi- 
tion of the bright spots in each shows 
the movements of the eyeball in fol- 
lowing the circle. 


NEW GEM FOUND IN SOUTH 
AFRICA 


A new gem, given the name of “heli- 
odor,” and found in German South 
Africa, has taken its place among the 
jewels. The German Kaiser recently 
presented one of the new stones to the 
Kaiserin. The discovery of the new 


stone was made by the governor and | 


director of the German colonial so- 


ciety while he was traveling in German . 
In the sand near the ' 


South Africa. 
railway between Swakopmund and 
Windhuk he found a large crystal, 
rough and unpromising in appearance. 
He carried it with him to Germany, 
and had it cut and polished in a dia- 
mond-cutting factory. The result was 
a surprisingly clear, pale aquamarine of 
great brilliance. The German colonial 
office immediately took possession of 
the ground upon which the crystal was 
found, and a great number of the crys- 
tals are now making their appearance 
upon the German market. Experts 
agree that the new gem is entitled to 
rank with the ruby and emerald. 


CONGREGATION SUMMONED 
BY ELECTRIC LIGHTS 


Powerful electric lights, placed on 
the spire of the Immanuel Baptist 
Church at Twenty-fourth Street and 
Michigan Avenue, Chicago, are used, 
in place of bells, for summoning the 
congregation to evening worship. Each 
of these lights is of 500 cp. They are 


Electric Lights on Church Spire Announce 
Evening Service 


used not only for announcing service, 
but are kept burning, as a reminder to 
the delinquent, during the continuance 
of the service. 


165 
| 


166 POPULAR MECHANICS 


ADJUSTABLE STALK AND 
SPROUT CUTTER 


An adjustable stalk and sprout cut- 
ter, to be attached to a plow as shown 
in the illustration, is in successful op- 


Plow with Cutter Attachment 


eration under conditions where sprouts 
and stalks furnish obstacles to ordi- 
nary methods of plowing. The knife 
is made of tool steel and is fastened to 
the plow in such a manner that it 
comes in contact with these obstacles 
for a distance of about 15 in. from the 
beam at the rear end and directly 
under the beam at the front end. 


BALL BEARINGS USED ON 
RAILWAY CAR 


A railroad passenger car fitted with 
ball bearings is reported to be giving 
entire satisfaction on a railway in 
Sweden, where it has been in service 
for about 18 months. The car has been 
pulled by a benzine-electric motor, and 
it is estimated that the operating cost 
has been reduced at least 7 per cent by 
the use of ball bearings, there being 
also a considerable saving in the cost 
of lubrication. 


DOLLS MAKE THEIR HOME IN 
NATIONAL MUSEUM 


A collection of something like 4,000 
dolls, snugly tucked away in great 
wooden drawers, is one of the interest- 
ing features in the National Museum 
at Washington, D. C. These dolls 
come from every country in the world, 
but most of them come from the tribes 
of American Indians, the Eskimos of 
the North and West, and from the 
islands of the South Seas. The collec- 
tion was made for the use of govern- 
ment experts in ethnology, who 
through the study of the playthings 
and toys of a tribe are able to deter- 
mine something of the character and 
mental development of the individuals 
comprising it. So efficient are some of 
these experts that from the inspection 
of the dolls of some new-found tribe 
they can deduct the characteristics of 
the people. 


MOTOR USED IN PANAMA 
CANAL FLIGHT 


The motor used on the tractor bi- 
plane with which Robert Fowler made 
the first aeroplane flight across the 
Panama Canal was the 80-hp. engine 
shown in this illustration. The flight 
was made under many difficulties. 


The 80-Hp. Motor Used 
in Panama Canal 
Flight 


From the beginning to the end of the 
flight there was no place that would 
have been safe to land on had the 
motor stopped. 
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THE CRUISER 
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IN DRYDOCK 


Photo by Turner & Wall 


U. S. S. “Pittsburgh” in the Largest Drydock in the United States 


The armored cruiser “Pittsburgh,” 
flagship of the Pacific Reserve Fleet, 
is here shown in the largest drydock 
in the United States, at the Puget 
Sound Navy Yard. The big dock, 
completed at a cost of $2,300,000, has 
an inside length of 788 ft., a width of 


145 ft. at the coping, and of 113 ft. at 
the lowest altar, and a depth of 47 ft. 
It will take with ease the largest bat- 
tleship built or under construction. Its 
four enormous pumps will empty it at 
a rate of 180,000 gal. per minute. The 
dock was completed early in 1913. 
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Surge Tank Where Flow from 
eservoir is Controlled 


COLLEGE COLORS ON AUTOMO- 
BILE ROBES 


Automobile robes, in the different 
university colors, and bearing either 
the university seal or a replica in felt 
of the university mascot, are a novelty 
much in demand this year. The Yale 
bulldog, on a blue blanket, and the 
Princeton robe, with the tiger’s head in 
orange on a field of black, are repre- 
sentative examples. The fad, however, 
is not confined to college colors. There 
are also robes for the B. P. O. E,, 
Knights Templars, Shriners, Masons, 
Woodmen, and others. 


The Princeton Robe 
with Tiger's Head 


The Yale Bulldog 
on a Blue Blanket 


This Wood-Stave Sa Pipe is a ae Long and Has a 


Diameter of 13% Fee 


LARGEST WOODEN WATER 
PIPE IN THE WORLD 


A. wood-stave water pipe that is 
probably the largest in the world has 
recently been constructed for convey- 
ing water from a reservoir in the White 
Salmon River to a hydroelectric plant 
near Underwood, Wash. The diam- 
eter of this pipe is 1314 ft. and the 
total length is 5,100 ft., or 180 ft. less 
than a mile. It is built entirely of 
Douglas fir staves, 20 ft. long, bound 
together by steel hoops placed from 
6 to 18 in. apart, and is supported on a 
carefully constructed framework of 
wood. This unusual form of construc- 
tion was adopted on account of trans- 
portation difficulties that made it prac- 
tically impossible to bring steel pipe of 
the required size up the cajfion to the 
site of the work. The pipe is built en- 
tirely of lumber taken from the fir 
forests along the side of the cafion. The 
grade of the pipe is 114 ft. in one thou- 
sand, and the capacity is practically 
800,000,000 gal. each 24 hours. The 
water discharges into a concrete surge 
tank, 40 ft. in diameter and 50 ft. high, 
where the flow from the reservoir is 
controlled. From this point it drops 
almost vertically through 9-ft. wooden 
pipes to the 10,000-hp. turbines, 110 
ft. below. 


(The first telephone system at Jerusa- 
lem has just been installed. 
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SPECIAL APPARATUS FOR 
ABSENT CALLS 
An interesting method of record- 


ing calls to absent subscribers is 
being tried at a telephone exchange 


169 


BRIDGES SHIFTED ON CAR 
TRUCKS 
In a recent job of railroad-bridge re- 


placement car trucks were used for 
moving the old bridge out of the way 


in Paris. A _ special 
magneto is attached 
to the telephone ap- 
paratus of these sub- 
seribers. On turning 
the handle of one of the 
magnetos a lamp lights 
automatically at the 
desk of a special oper- 
ator at the central ex- 
change, who, on receiv- 
ing this signal, cuts off 
the connection with the 
subscriber’s instrument 
and receives all calls, 
writing down such 


communications as the 
persons calling wish to 
give. Another turn of 
the handle notifies the special oper- 
ator of the return of the subscriber, 
and all communications received dur- 
ing his absence are transmitted to him. 


AIR-PROPELLERED HYDRO- 
PLANE 


A hydroplane, driven by an aerial 
propeller, has been built in France for 
use on shallow waters in the French 
colonies. It is 23 ft. long, with a beam 
of 6 ft., and is intended for regular 


Hydroplane with Aerial Propeller, Intended for 
Transportation Service in French Colonies 
transportation service. It will carry 
as many as six passengers, and about 

1,400 Ib. of merchandise. 


Moving a Bridge on Freight-Car Trucks 


and the new bridge into position, in 
the manner shown in the accompany- 
ing illustration. To avoid interference 
with traffic the new bridge, consisting 
of two 30-ft. spans and one 40-ft. span, 
and weighing 107 tons, was erected 
complete at the side of the old bridge. 
Falsework for both the old and the 
new bridge was carried on 12 freight- 
car trucks, temporary tracks being 
laid for support. The two bridges 
were braced solidly together and were 
moved simultaneously as one unit, 
power being applied through cables 
operated by derrick engines. It is 
stated that the change required only 
five minutes and that the new bridge 
was in place and properly connected in 
less than two hours. 


BERLIN-STETTIN FREIGHT 
CANAL ENLARGED 


The steady growth of freight-barge 
traffic on the Berlin-Stettin Canal, 
which connects Stettin, the foremost 
Prussian seaport, with the inland coun- 
try and Berlin, has made necessary the 
enlarging of the locks. The work, 
which was recently completed, allows 
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the passage of 5,000,000 tons daily. 
The canal is about 62 miles long, start- 
ing from Plétzensee, near Berlin, and 
joining the river Oder below Stettin, 
where there is a fall of about 118 ft. 

The locks at Niederfinow and the 
new locks at Plotzensee and Spandau 
are each 220 ft. in length and 32 ft. 
wide. The new Lehnitz lock is 278 ft. 
long, allowing four barges to be dealt 


LITTLE ACTUAL PROFIT IN 
COINAGE 


It is stated that the Federal govern- 
ment made a profit of nearly $6,500,000 
on the coinage of pennies, nickels, 
dimes, quarters and half-dollars during 
the fiscal year 1912. As an example, out 
of one pound of an alloy of nickel and 
copper, costing about 23 cents, the mint 
coins 5-cent pieces to the amount of 
$4.55. But the profit in this operation 
is more apparent than real, since coins 
of every kind except gold are in the 
same class as bills and constitute an 
obligation against the government 
which it stands ready to redeem on de- 
mand. A real profit is made only on 
such coins as are lost. 


INSTRUCTION CAR A FEATURE 
IN SIGNALING 

Systematic instruction of its em- 

ployes in regard to signal indications 


and the proper observ- 
ance of signals has 
been inaugurated by 
one of the leading 
western railroads. <A 
passenger car has been 
remodeled -and_ fitted 
up for the use of the 
signal instructor, and 
this car will make peri- 
odical visits to all di- 
vision points and other 
places where automatic 
signals or interlocking 
plants are in operation. 
The equipment of the 
car includes a_ stere- 


Above: Laying we in Concrete in the Bottom of 


ne of the New Locks 


Below: One of the Locks of the Berlin-Stettin Freight Canal 


with simultaneously. Towing locks 705 
ft. in length have been installed at 
Hohenaaten, and these are capable of 
receiving a whole towing train, com- 
prising a tug and six 600-ton barges. 


@Large deposits of sulphur have been 
found in southern Texas and are to 
be developed in a similar manner to 
the development of the Louisiana sul- 
phur fields. 


opticon and a radiopti- 
con, the latter instru- 
ment being designed 
for projecting photographs and draw- 
ings without the necessity of having 
slides made. Pictures are to be taken 
of every indication which can be given 
by the various types of signals in use 
on the road, as well as of signals the 
appearance or location of which is out 
of the ordinary on account of local 
conditions, and these features will be 
illustrated and explained to employes 
concerned with the operation of trains. 
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ARTISTIC ELECTRIC-LAMP STANDARDS 


Two examples of artistic iron elec- 
tric-lamp standards for street light- 
ing are here shown. One is a twin- 
light standard, with a street sign 
mounted a little more than halfway 
up. The street sign may be illu 
minated by an inside electric lamp. 
The other example is a graceful 
standard of the “lyre” type. 


HOW TO WARM COLD- 
WRAPPED BREAD 


Many persons who are fond of 
freshly baked and warm bread ob- 
ject to the sanitary method followed 
by most bakers in wrapping and 
sealing all bread cold as a protection 
against dust, flies, germs and filth 
while it is being conveyed from the 
baker to the consumer. Bread fresh 
from the oven, if wrapped while 
warm, becomes moist and clammy 
and of unpleasant flavor, and it is 
therefore necessary to allow the loaf 
to cool thoroughly before being 
wrapped. After some experiment, 
the experts of the Department of 
Agriculture have found that if a 
cold-wrapped loaf is unwrapped and 
placed in the oven in medium heat 
ge , for 10 minutes, it will be crisp with- © 
Copy rigut, as. a. ison Co. out and tender within. Courtesy Ldison Monthly 


AEROPLANE WITH INHERENT chine on a dive, a second gust turned 


STABILITY it upside down, and in this position it 
glided for a distance of 600 ft. Having 
That aeroplanes may be so made, lost speed during its upside-down 
and often are so made, that they pos- glide, the machine made another dive 
sess inherent stability, a tendency to in which it regained its proper posi- 
right themselves, when upset, through tion. The airman, who had not lost 
the arrangement of wings and rudders his presence of mind, immediately 
and without the use of balancing de- switched on the motors and, with the 
vices, was demonstrated in an article machine under control, flew a distance 
that appeared in the June, 1912, num- of two miles to a_ suitable landing 
ber of Popular Mechanics Magazine. place. 
This idea was strikingly confirmed in —— 
an accident that happened recently to @Under a new regulation of the De- 
a French airman. The machine was partment of Commerce, practical ex- 
' a Deperdussin monoplane that was perience on a motorboat is given con- 
flying in a wind of about 40 miles per sideration in licensing engineers and 
hour. A gust of wind started the ma- officers of steamships. 
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A CHURCH ON A HOUSE TOP 


In one of London’s principal thor- 
oughfares is a three-story building 
with a church on its top. The building 


Place of Worship on the Roof of a London Building 


is the headquarters of a religious body 
of women, and the place of worship 
was situated at the top in order to be 
as far away as possible from the noise 
of the street traffic. 


VACUUM-HEAT-DRYING 
PROCESS 


The drying out of the electric equip- 
ment of a large iron plant in Dayton 
after the flood was a problem success- 
fully solved by means of a vacuum- 
heat treatment. Motors, fans, fixtures, 


and the like, were immersed for 72 
hours, and covered with a thick de- 
posit of mud and silt. After the flood 
the engineers of the concern impro- 
vised a successful vacuum-heat treat- 
ment with the aid of a condenser and 
air pump. The electrical equipment 
to be dried was piled into a condenser 
drum, 36 in. in diameter and 8 ft. 
long. The head of the drum was then 
bolted up, connection was made with 
the suction line of the air pump, and 
the air in the drum partly exhausted 
to reduce the pressure. This de- 
pressed the boiling point of water in 
the drum to 190 deg. F., so that 
when steam was admitted to the coils 
the internal temperature would not 
rise above a point injurious to the rub- 
ber insulation. As fast as the contents 
of the drum were dried the head was 
removed and the dried apparatus re- 
placed with more water-soaked equip- 
ment. Three carloads of motors, fans, 
and fixtures were thus restored to 
usable condition. 


HANDLELESS ALUMINUM 
COOKING UTENSILS 


Handleless aluminum pots are one 
of the latest things in cooking utensils. 
They come four 
in a set, of one, 
two, three and 
four quarts’ ca- 
pacity. Each pot 
has a rolled rim 
and a clamp on 
one side, the ar- 
rangement  per- 
mitting the quick 
attachment and 
removal of the 
one handle 
which comes 
with the set. 
The four pots 
may be nested 
when not in use, the four occupying 
the space of one upon the shelf of the 
kitchenette. Furthermore, there are 
no handles to get in the way, should 
all four pots be in use on the stove at 
one time. 
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Photograph by E. Muller, Jr. 


Operating a 5-In. Gun on the U, S. S. “Vermont” 


FIVE-INCH GUN AND CREW ON 
U.S. S. “VERMONT” 


In this illustration is shown one of 
the 5-in. guns of the U. S. S. “Ver- 
mont,” with its full crew in action. 
Telephone receivers are shown on the 
heads of two of the men. The crew of 
a 5-in. gun consists of a gunner’s mate 
and eight men. 


TRIBUTARIES INCLUDED IN 
FEDERAL CONTROL 


Control over practically all water- 
courses in the country seems to have 
been given the Federal government by 
a recent decision of the Supreme Court 
of the United States. In the decision 
in the Sault Ste. Marie case the court 
ruled that the term “navigable waters” 
does not include merely the navigable 
sections of streams, but extends to the 
tributaries and feeders, for without the 
control of these the control over the 
navigable sections might become 
wholly impotent. The far-reaching ef- 
fect of this decision in connection with 
water power and other franchises can 
hardly be overestimated. 


WHITE SPOT ELIMINATES 
CORNER CUTTING 


By the simple expedient of placing 
a warning mark in the center of street 
intersections, the police of Pomona, 
Cal., have eliminated the practice of 
“cutting corners” by motorists. An 
18-in. disk of white paint marks the 
point around which drivers must steer 
with care, for if they pass on the wrong 


The White Spot Prevents Motorists from 
Cutting Corners 
side of it, or leave the mark of tires 
upon its surface, they are liable to 


arrest and the imposition of a fine. | 
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NEW ARMORED MILITARY 
AEROPLANE 
While Germany is still paying most 


attention to the ~~ balloon as an 
aerial craft of war, England is concen- 


MODERN INDUSTRIAL SCHOOL 
BUILDING 

The State Manual Training Normal 

School building recently erected in 


Pittsburg, Kan., is said to be the most 
modern in the west. It 


is 284 ft. wide by 112 
ft. deep. The middle 
portion, 132 ft. wide 
and two stories high, 
contains the _ offices, 
exhibition rooms, me- 
chanical library, lecture 
rooms, and the draw- 
ing, pottery and wood- 
carving rooms. The 
remaining sections of 
the building are but 
one story high. The 


trating most of her aerial energy on the 
development of the war aeroplane. 
The reason is obvious. Germany's 
problem, should she go to war, is one 
of invasion, while England’s is a ques- 
tion of defense. It would be a simple 
matter, it is believed in England, for 
a fleet of war aeroplanes to destroy a 
fleet of dirigibles, 

One of the latest military aeroplanes 
is the armored machine here shown. 


Courtesy of the Graphic io 
One of England’s Latest Armored Aeroplanes purpose of this school 


is the training of teach- 
ers in machine construction and tool 
making, pattern making, foundry prac- 
tice, forging and tool smithing, carpen- 
try, house and stair building, cabinet 
making, wood turning, plumbing, 
sheet-metal work, bricklaying, cement 
construction, pottery and clay model- 
ing, wood carving, and mechanical, 
architectural and free-hand drawing. 
The equipment is of the latest, and is 
mostly motor driven. 


COPPER SECURED WITH TIN CANS AND SCRAP IRON 


Over 700 tons of copper are being 
recovered every month from the waste 
water that flows from the copper mines 
in the Butte, Mon:., mining district. 
This waste water, which always car- 
ries sulphate of copper in solution and 
is often heavily charged with this valu- 
able substance, was considered worth- 
less until the accidental observation of 
a miner revealed its value and the sim- 
ple means by which the copper might 
be recovered. This miner lived near 
a gulch, which was used as a dumping 
ground for the tin cans of the town. 
One day, when crossing the gulch, he 
noticed that the tin cans, thrown into 
the gulch the day before, had disap- 
peared, leaving a dark red sediment in 


their place. On being assayed, it was 
discovered that the sediment contained 
a large percentage of copper. There 
was nothing really new in this discov- 
ery. The sulphuric acid in the sulphate 
of copper had simply united with the 
iron in the tin plate, leaving the cop- 
per free, a perfectly well-known chem- 
ical process. But it was the beginning 
of an industry that now amounts to 
hundreds of thousands of dollars an- 
nually. 

At the present time two methods of 
precipitation are in use, the only differ- 
ence being in the kind of apparatus 
employed. These are the box system 
and the tower system. The box sys- 
tem consists of a series of troughs into 
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A Typical Collection of Tin Cans 
and Other Utensils 


Precipitate Ready to be Taken 
to the Smelter 


Plant at Meaderville, One of the Largest 
in the District 


The “ Box” Treating Plant at 
the Original Mine 


When Copper Commanded a High Price, 
the District was Dotted with Crude 
Plants Like This 
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which the tin cans and scrap iron are 
thrown and immersed in the copper 
water. The precipitate, after being 
passed through many compartments, 
sinks to the bottom compartment and 
is removed once a month. In the tower 
system, the water is raised to the top of 
the tower and flows down through the 
different floors on which scrap tin and 
iron are placed. At one of the plants 
hose washing is resorted to, a method 
by which the precipitate is washed 
from the corroded iron at regular in- 
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tervals. The water treated in this 
plant averages about 6 per cent cop- 
per salts, while the precipitate aver- 
ages as high as 90 per cent copper. In 
practice 100 lb. of iron will precipitate 
about 75 lb. of copper. One result of 
this process of treating the copper 
water is that tin cans and scrap iron 
have become very scarce around the 
Butte district. The average price paid 
for tin cans is $10 a ton, while the 
price of scrap iron has advanced in 
the past five years from $7 to $14 a ton. 


GASOLINE CULTIVATOR OF 
NEW DESIGN 


A new type of gasoline-driven cul- 
tivator, recently perfected, has given 


A New Gasoline-Driven Cultivator 


satisfactory performance under test. 
The motor is set high above the front 
truck, and is connected to the rear 
wheels by chain drive, while the riding 
seat is suspended at the rear in much 
the same way as in an ordinary riding 
cultivator. 


The “Noah’s Ark”? Armory 
of the Illinois Naval Reserve 


ELECTRIC POWER FROM 
WASTE HEAT 


West Hartlepool claims to be the 
first municipality in England to pro- 
duce electricity by means of waste 
heat. Two turbo-generators, each of 
1,500 kw., will be driven by exhaust 
steam from the furnace-blowing en- 
gines of an iron company, adjacent to 
whose works the power station is built. 
In return for the exhaust steam, which 
hitherto was going to waste in the 
air, the iron company will receive from 
the corporation the supply of electric 
current they need at their works. 


ILLINOIS NAVAL RESERVE 
HAS FLOATING ARMORY 


The Illinois Naval Reserve now has 
a floating armory. It was formerly the 
package freighter “Commodore,” but 
now, because of the curious appear- 
ance it presents in the harbor at Chi- 
cago’s lake front, it is known as 
“Noah’s Ark.” The drill hall, which 
is also used as a ballroom or indoor 
baseball field, is 130 ft. long by 40 ft. 
wide. At the aft end is a gallery or 
band platform connecting with a spa- 
cious quarterdeck. 
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COSTLY EUROPEAN MOVING- 
PICTURE THEATERS 


The popularity of moving pictures in 
London and Berlin is shown by the 
expensive theaters being erected for 
their display. A theater recently 
opened in London cost $633,000, and 
has a first-class restaurant and well 
furnished foyer approached by a mar- 
ble staircase. The interior decorations, 
in a style described as neo-Greek, are 
in cream and gold, with carpets and 
upholsteries of a soft tint of chrysan- 
themum bronze. 

The finest moving-picture theater in 
3erlin stands in the heart of the fash- 
ionable residence section of the capi- 
tal. The design is that of a Greek tem- 
ple, and the trimming is in gold and 
ivory. The roof is removable, so that 
the audience may have only the stars 
overhead on pleasant nights. 


AUTOMOBILE SUPPLIES 
POWER FOR GRADING 


A novel and effective method of lev- 
eling the baseball grounds for a game 
that had been scheduled on short notice 
was adopted by the high-school stu- 
dents of Pomona, Cal., recently. The 
grounds had become cut up by several 
ridges and depressions. The problem 
of getting the grounds in condition in 
the short time available seemed a dii- 
ficult one at first, but the necessary 


Using Automobile as Tractor in Leveling 
Baseball Grounds 


equipment was finally provided by 
hitching an ordinary road-working ma- 
chine to an automobile. 


COAL MINE OPERATED BY 
FEDERAL GOVERNMENT 
In this picture is shown the entrance 


to the only Federal-owned and oper- 
ated coal mine within the continental 


The Shaft of the Only Government-Owned and 
Operated Mine in the States 


limits of the Republic. It is located 
near Williston, N. D., and is worked 
for the benefit of the farmers of the 
region in pumping water from the 
Missouri River for irrigation. In ac- 
cordance with the theory of industrial 
efficiency as expounded by the govern- 
ment, all the coal mined is burned at 
the mouth of the pit to produce elec- 
tric power, which is transmitted to 
pumping stations located at various 
points along the river. 

Through the agency of this mine 
the government has converted thou- 
sands of acres of unproductive desert 
into valuable farm land. 


CA bucket dredger, 309 ft. long, the 
largest of its type ever built, has been 
constructed for the Suez Canal. 
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ROYAL SIGNPOST DEPICTS 
ANCIENT LEGEND 


A peculiar signpost has recently been 
erected near Wolferton, England, by 
command of the king. One arm of 
this signpost 
points in the di- 
rection of the an- 
cient church of 
Wolferton, while 
the other directs 
the traveler to 
Sandringham 
House, the king’s 


Norfolk home. 
On the top of 
the post is a 
peculiar device 


in oak, painted 
and gilded, which 
represents Tyr, 
in golden armor, 
attempting to wrench his arm from the 
jaws of Fenrir, the wolf, the tradition 
being that Wolferton received its name 
from that legendary animal a_ thou- 
sand years ago. 


AUTOMOBILE VAN FOR THE 
VANDERBILT HORSES 
An automobile van was constructed 


in Paris recently for W. K. Vanderbilt. 
He will use it for the transportation 


The Motor Van Constructed for the Vanderbilt Race Horses 


of his race horses. The entrance is 
at the rear, by means of a specially 
constructed gangway. 
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KEEPING TRACK OF BIRDS BY 
BANDING THEM 


An American bird-banding associa- 
tion has been organized on the lines of 
several like organizations in other 
countries. The purpose of the organiza- 
tion is the extension of knowledge of 
bird habits by means of banding. 
Each wild bird caught by a member of 
the association is loosely banded on 
the leg with an aluminum ring. The 
ring bears a number, and the words, 
“Notify American Museum, New 
York.” The number corresponds to 
a card in the filed records of the mu- 
seum, giving the species of bird, and 
the date, place, and circumstances of 
banding. 

One of the ways in which this band- 
ing works out is excellently illustrated 
by the case of an adult chimney swift 
which fluttered down a chimney into 
the study of Ernest Harold Baynes, in 
Meriden, N. H., on June 7, 1911. It 
was promptly banded and released, the 
band bearing the number 6326. At 8 
o’clock on June 15, 1912, two chimney 
swifts flew from the chimney into the 
same room. One of them bore the 
number 6326. It had spent the winter 
in the tropics and found again the 
same chimney on its return. 


OXYACETYLENE WELDING 
OF LIGHT POLES 


In the Dayton flood pictures, pub- 
lished in a recent issue of this maga- 
zine, could be seen many broken lamp- 
posts or standards. In- 
stead of clearing these 
away as total wrecks, 
the oxyacetylene torch 
was brought into play 
and the broken parts of 
many poles were put 
together and _ welded, 
the welding outfit be- 
ing taken from post to 
post. With the one 


portable outfit and 
three men, from six to seven poles were 
repaired each day, at a cost of less than 
half that of new poles. 
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MULE WHIPS ABOLISHED 
IN MINES 


Realizing that mules have feelings, 
the superintendent of a coal mine at 
Brazil, Ind., has issued orders that all 
the drivers in the employ of the com- 
pany shall do away with the use of 
whips. Drivers who are unable to get 
desired results without the use of the 
“blacksnake” have been replaced by 
men who can persuade the mules to 
work without beating them. Some of 
the mules also had to be discharged, 
but, as a whole, it is said that much 
better service is obtained. 


STUMP MADE INTO RUSTIC 
LAWN CHAIR 


A serviceable and exceedingly rustic 
substitute for the usual lawn chair 
may be made 
from a stump, as 
shown in the il- 
lustration. In 
making this 
chair the tree 
was cut down in 
such a way as to 
leave a stump 
standing about 3 
ft. above the 
ground. The seat 
was formed by 
making a second 
cut, a foot below 
the top and ex- 
tending about 
two-thirds of the way through the 
stump, and chipping out the wood 
above it. It was then an easy matter 
to chip out the remaining portion to 
the form of a curved chair back, as 
shown. 


ENVELOPE FEEDER FOR 
TYPEWRITERS 


In an automatic envelope feeder, re- 
cently placed on the market, the ordi- 
nary movement of pushing the type- 
writer to the right in order to address 
the next envelope causes that enve- 
lope to feed into position in the type- 


writer, a supply of envelopes being 
placed in the feeder and not touched 
until they are addressed and ready to 


Envelope Feeder Operated 
by Arm Bearing against 
Typewriter Carriage 


be removed from the machine. This 
feeder fits any standard visible-writing 
typewriter and is adjustable to any size 
of envelope. When not in use, it is 
folded back out of the way, and the 
typewriter is then free for correspond- 
ence or other work. 


GAS LAMPS NOW MADE OF 
ALUMINUM 


Aluminum is now being used exten- 
sively in the manufacture of gas lamps. 
This metal is easily spun and worked 
into any shape desired, and is said to 
be immune against damage from ordi- 
nary gas fumes. The metal parts of 


Popular Types of Aluminum Gas Lamps 


the two gas lamps shown in the illus- 
tration are almost entirely of alu- 
minum. 
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LARGE SHALLOW-DRAFT 
STEAMER 
A shallow-draft river steamer of con- 


siderable size has been built for use as 
an oil-carrier on the Congo River. She 


HORSES TREAD IN PUDDLES 
OF SILVER 
In a system of separating silver, still 


followed extensively throughout Mex- 
ico, the ore is crushed and worked 


down to a_ state of 
“puddle.” Then. it is 
spread out to a depth 


= of two or three feet on 


I} the floor of the patio 


or courtyard, powdered 
sulphate of copper is 
added at a ratio of 15 
Ib. of sulphate to 3,000 
Ib. of ore, and horses 
or mules are driven 
around in circles to 
tread the sulphate in 


A 190-Ft. Screw-Propelled River Steamer That Takes Only 4% Ft. 


of Water When Loaded 


is 190 ft. long, with a beam of 30 ft., 
and has a cargo capacity of 250 tons 
on a draft of only 4% ft. The screw 
propeller operates in a tunnel fitted 
with a hinged flap. One of the fea- 
tures of the vessel is its four rudders. 


TOMBSTONE ERECTED 
TO A TROUT 


A tombstone erected many years ago 
to the memory of a trout may be seen 
at Blockley, 
W orcestershire, 
Eng., as _ proof 
positive that this 
is not a “fish 
story.” The fol- 
lowing text upon 
the stone tells 
the interesting 
story of the fish: 
“Memory of the 
old fish. Under 
the soil the Old 
Fish do lie. 
Twenty years he 
lived and then 
did die. He was 
so tame, you 
understand, he would come and eat out 
of our hand. Died April the 20th, 
1855. Aged 20 years.” 


and mix it thoroughly 
with the ore. After 
this first treading, 
which is usually done in a day, 6 per 
cent of common salt is added, followed 
two days later by as much quicksilver 
as is shown to be required by the assay 
of the ore. This mass is trodden for 
a period of about 15 days, and is then 
wheeled to a large tank through which 
a rapid stream of water is passed. This 
washes away all but the silver and 
quicksilver, which is then poured into 
cone-shaped canvas bags. Most of the 
quicksilver runs out, and what remains 
is passed off with the vapor in heated 
retorts. None of thé quicksilver is lost, 
even the vapor being brought to its 
original state and used again and 
again. 


QUICKSAND FROZEN IN 
BUILDING WORK 


Quicksand was encountered in the 
laying of the foundation of a large 
building in Berlin. To overcome the 
difficulty a frozen wall was formed by 
inserting 5-in. freezing pipes into the 
sand. These pipes were closed at the 
bottom and located about 3 ft. apart. 
They were fed by 1-in. brine pipes 
connected to a supply header. The 
method worked excellently, and was 
much cheaper than if a pneumatic 
caisson had been sunk. 


q 
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Copyright, Underwood & Underwood 


How a Gigantic Iceberg Looks from o Sesame ’s Deck. This One was Nearly 1,000 Ft. Long 


and Half a 


ANNUAL OPENING OF THE 
ICEBERG SEASON 


Midsummer, when ocean travel is at 
its height, is also the height of the ice- 
berg season. These huge masses of ice, 
an ever-present menace to navigation 
in the North Atlantic, are formed in 
the arctic regions and do not break 
loose from their frozen moorings until 
the spring suns have melted the bonds 
that held them close to the Greenland 
shores. Then they float southward, 
gradually melting as they approach 
warmer latitudes. 

The largest icebergs are formed by 
the breaking away of the ends of the 
great glaciers or rivers of ice that are 
constantly flowing toward the sea in 
high latitudes. Such a berg is the one 
shown in the illustration, photographed 
from the deck of the “Caroline” of the 
French transatlantic line on the morn- 
ing of May 27, 1913—the first large 
berg reported this season. This ice 
mountain was measured by the ship’s 
officers by triangulation with the aid 
of the sextant, and found to be 910 ft. 
long, 520 ft. wide, and 227 ft. above the 
water line. As only one-ninth of a mass 
of ice floats above water, the depth of 
this berg was 2,043 ft., or nearly half a 
mile. It was seen in 47 deg. 44 min., 


north latitude; 50 deg. 41 min., west 
longitude, very close to the spot where 
the “Titanic” sank a year ago. 


ile Deep 


JUMPS 1,000 FEET IN SAFETY 
FROM AEROPLANE 


Airmen are beginning to pay more 
attention to safety devices than was the 
case in the early history of aviation and 
new devices for insuring the stability 
of aeroplanes, for protecting the airman 
against injury in case of accident, and 
for descending in safety from a crippled 
or unmanageable machine are being de- 
veloped throughout the world. 

A spectacular test of one of the new 
safety devices was made in California 
on June 20, when a young woman 
jumped from an aeroplane at a height 
of more than 1,000 ft. and landed safely 
on earth without the slightest injury. 
The apparatus she used is known as a 
“safety pack.” It is a parachute 
of very thin but strong silk fas- 
tened to a mesh made of Italian hemp 
and so folded into a canvas case that 
it opens at the slightest pull. The en- 
tire pack weighs but 11 Ib. and is de- 
signed to be attached to the shoulders 
of the airman or his passenger, ready 
for instant use. 


CA submerged island recently discov- 
ered in the sea bed near Lemnos in 
the Greek archipelago has been identi- 
fied as the island of Chryssis, which, 
according to Pausanias, was sunk as 
the result of volcanic action about 200 
years before the Christian era. 
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VACUUM TUBES TO PRESERVE 
DOCUMENTS 


Arrangements will probably be made 
by which the original copy of the Dec- 
laration of Independence, and other 
precious documents 
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AUTOMOBILE CONVERTED 
INTO LAWN MOWER 
An automobile converted into a 


power lawn mower is proving a decided 
success in mowing the golf course of 


stored in the Depart- 
ment of State, will be 
preserved to a distant 
posterity, as the result 
of a discovery recently 
made by a scientist of 
the Department of Ag- 
riculture. In connec- 
tion with experiments 
with the big vacuum 
tubes in which the de- 
partment storing 
samples of the various 
grades of cotton, it was 
discovered that printed 
matter could also be 
preserved indefinitely 


when placed in a vac- 
uum. A test was made 
by cutting a newspaper in two and 
placing one part in one end of a glass 
tube from which the air was afterward 
pumped out, and wrapping the other 
part around the outside of the tube at 
the other end. The tube was first kept 
in a dark place for six months and 
then hung in the sun for the same 
period. At the end of the test the 
paper on the outside of the tube had 
become a deep yellow and the ink 
showed signs of deterioration, while 
the paper inside the tube was still 
white and showed no sign of change 
when carefully examined. It is be- 
lieved that precious documents can be 
kept on public view indefinitely with- 
out danger of deterioration, if placed 
in glass vessels from which the air has 
been pumped out. 


@Acetin, which is a chemical made by 
slowly boiling two parts glycerin and 
one part acetic acid for about 20 min- 
utes, is said to prevent cracking in old 
oil paintings, and is used for removing 
yellow stains from celluloid piano 
keys and other articles made of white 
celluloid. 


Old Automobile That is Being Used Successfully as a 


Power Lawn Mower 


a club in western Illinois. The ma- 
chine is a 2-cylinder runabout, six or 
seven years old, with all its wheels 
and axles removed. In place of the 
rear wheels there have been substi- 
tuted two steel rollers, while under the 
front end is a roller, 2 ft. in diameter 
and 3 ft. long, pivoted and connected 
with the steering gear. In front of the 
steering roller, and guided by a frame, 
is a 3-ft. lawn mower, while a second 
mower, of like width, is ranged along- 
side the car body, the two cutting a 
continuous strip 6 ft. wide. The speed 
of the machine is 6 miles per hour. It 
is capable of cutting 11 acres of grass 
in a working day of eight hours at 
an average cost of 35 cents per acre. 


COMING RACE OF BRITISH 
FLYING BOATS 


One of the first results of the regula- 
tions recently put into effect by the 
British government prohibiting airmen 
from flying over certain areas where 
there are naval works or fortifications 
was the annulment of the annual aerial 
Derby around London, scheduled for 
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June 7, and serious interference with 
the “Round-Britain Flight,” an impor- 
tant flying-boat race promoted by the 
London Daily Mail, in which that pub- 
lication has offered a prize of £5,000, 
equivalent to about $25,000. The lat- 
ter race is to start at 6 a. m., August 
16, 1913, and is to be completed within 
72 hours. The course, as planned, is 
a circuit starting from Southampton 
Water and proceeding by way of 
Dover, Yarmouth, Scarborough, Aber- 
deen, Inverness, Oban, Dublin, Fal- 
mouth, thence direct to Southampton 
Water. The government objected to 
the use of Southampton Water, Dover 
and Falmouth as points in the course. 

This race is to be run in accordance 
with rules prepared by the Royal Aero 
Club. Both the entrant and pilot must 
be British subjects, while the air craft 
and all its parts, including the motor, 
must have been built within the British 
empire. A passenger must be carried 
throughout the flights, and the com- 


‘ bined weights of the pilot and passen- 


ger must not be less than 264 Ib., any 
deficiency in weight to be made up by 
means of ballast. Pilots and passen- 
gers may be changed during the con- 
test. A “control,” at which competi- 
tors must alight for identification and 
registration, is to be provided at each 
of the points determining the route. 
The air craft must remain thirty min- 
utes at each control, during which time 
it will be examined by the officials. 
Alighting between the controls will 
not be prohibited, but must be effected 
on the sea, or a harbor, or an inlet. 


FIRE ADVISER FOR GIRL 
FACTORY WORKERS 


A fire-prevention adviser has been 
appointed to drill the 15,000 girl opera- 
tives working in garment factories in 
New York City and to organize them 
for cool-headed behavior in time of 
danger. This appointment is one of 
many steps which have been taken to 
assure greater safety in New York fac- 
tories since the Washington Place fire 
in March, 1911, when 150 employes of 
a waist factory lost their lives. 
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AN EXCITING “DERBY DAY” 
ON EPSOM DOWNS 


What “Derby Day” means to the 
Englishman of every rank of society is 
difficult for the ordinary American to 
understand. It might be compared to 
a combination of Fourth of July, the 
deciding game in the World's Series 
and an election celebration rolled into 
one. A hundred thousand peopie or 
more often gather on Epsom Downs to 
see the great race run. 

This year “Derby Day,” June 4th, 
provided more than the usual quota 
of excitement. Just as the horses 
passed “Tattenham Corner,” near the 
finish of the course, a woman slipped 
under the guard rails and seized the 
king’s horse, Anmer, by the bridle. 
Horse, woman, and jockey were thrown 
to the ground, but not too quickly for 
one of the news photographers close to 
the scene to obtain a most remarkable 
snapshot, which is reproduced on the 
opposite page. As will be noted, the 
photograph was made just as the 
woman’s shoulder touched the ground 
and while her hat was still rolling on 
its edge. Her feet were still in the air. 
The jockey was seriously injured and 
the woman, Emily Davison, who was 
striving to attract attention to the 
woman suffrage cause by her act, died 
three days later. 

To add to the excitement, the horse 
that finished first was disqualified and 
a “100-to-1 shot” won the Derby. Many 
of the bookmakers who had accepted 
bets at those odds lost heavily and some 
of them “welshed” or refused to pay 
their losing bets. To an English race- 
going crowd there is no more serious 
offense than “welshing,” and immedi- 
ate vengeance was wreaked on some of 
the offenders. The lower photograph 
on the opposite page shows the crowd 
burning up the wagon and equipment 
of one of the “welshing” bookmakers. 


@The Pennsylvania Railroad is about 
to establish a wireless-telegraph sys- 
tem connecting the principal cities on 
its main line as a precaution against 
the loss of wires by tornado or flood. 


A Remarkable Photograph of Emily Davison’s 
Sensational Feat in one the King’s 
y 


Horse in the Der ace 


How British Sportsmen Treat Bookmakers Who 
do Not Pay Their Bets: Burning a “‘Welsher’s” 
Wagon on Epsom Downs after the Derby 


Photographs Copyrighted by Underwood & Underwood, N. Y. 
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ARMOR-CLAD AUTOMOBILE IS A FORT ON WHEELS 


The Milan Automobile Club recently 
gave the Italian government an 


armored automo- 
bile which is de- 
signed for use in 
Tripoli by the co- 
lonial army corps. 
The armor plate 
with which it is 
covered is heavy 
enough to resist 


. Two Views of 
~ Built 
Italian Army 


ordinary rifle bullets, while the two 
Maxim-Gatling guns which it carries 
are believed to be sufficient to stand off 
any number of African tribesmen or 
Arabs. Space is provided for 9,000 
rounds of ammunition for the rapid-fire 
guns, and the vehicle, when in commis- 
sion, will carry two gunners and two 
marksmen armed with repeating rifles, 
besides a chauffeur. One of the guns 
is mounted in the revolving turret, 
while a porthole in the rear is provided 
for the other. The turret is open at 
the top, providing light and air with- 
out exposing the occupants to the 
fire of an enemy, unless the latter is at 
a much higher level. ° 


the Armored 


for the 


~~~" Photographs by Underwood & Underwood 


FALLS SIXTEEN HUNDRED 
FEET AND LIVES 


After falling from a height of over 
1,600 ft. in a disabled flying boat, Lieut. 
John A. Towers, in command of the U. 
S. Navy airmen, escaped with his life 
and is able to tell of his thrilling ex- 
perience. At the same time Ensign 
Billingsley, who was driving the ma- 
chine, was thrown into the air clear of 
the machine and fell unimpeded into 
the waters of Chesapeake Bay, being 
killed instantly. This accident occurred 
June 20, 1913, and this death is the first 


that has occurred in the navy aviation 
service. It is estimated that at the 
instant Ensign Billingsley struck the 
water he was falling at the rate of 220 
miles per hour. 

The machine was a biplane that had 
been converted into a flying boat and 
had started from the Naval Academy, 
at Annapolis, to fly across the bay. 
When about halfway across, a sudden 
gust of wind caused the machine to 
lurch violently, throwing the pilot 
across the steering gear and putting 
the steering mechanism out of commis- 
sion. The front planes fell and the 
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machine started to fall like a dead bird 
toward the bay 1,600 ft. below, the pilot 
being thrown out when the craft made 
its first dive. When the aeroplane 
started to fall, Lieutenant Towers 
grasped one of the uprights between 
the planes and managed to retain his 
hold until the craft struck the water. 
He was carried under the water with 
the machine, but came to the surface 
immediately and was rescued by motor- 
boat. 

In describing his experience Lieuten- 
ant Towers said: “I had one hand on 
an upright and I locked it there. | 
was torn loose from the seat, but held 
on as I swung clear of the planes and 
the gearing. The strain on my arms and 
fingers was awful. I tried to kick the 
steering gear back into working order, 
but I could not make it go. 1 looked 
down and saw Billingsley turning over 
and over in the air. When the machine 
had dropped about 900 ft. the ship 
turned a complete somersault. When 
it was halfway over it steadied for a 
minute and the force of the fall was 
broken a little, but it gathered momen- 
tum again and when it hit the water 
there was a great crash. I managed 
to come to the surface safely.” When 
taken to the hospital Lieutenant 
Towers was found to have suffered in- 
ternal injuries, including a broken rib, 
and his bedy was bruised from head 
to foot by his terrific impact with the 
water. 


SUBMARINE BREAKS ALL 
RECORDS 


The submergence record for sub- 
marine boats was broken at Long 
Beach, Cal., June 11, 1913, when a Cage 
submarine remained under water con- 
tinuously for a period of 36 hours. The 
previous submergence record was 24 
hours, made by the United States sub- 
marine “Octopus,” in 1907. The Cage 
submarine differs from other types in 
having gasoline motors which, by 
means of a special exhaust device, can 
be run when the vessel is submerged, 
the motive power consisting of two 110- 
hp. engines. This vessel is 75 ft. long, 


has a beam of 7% ft., and is 7% ft. 
deep without the superstructure, which 


Cage Submarine Disappearing under Water 


is 2¥ ft. deep. In this test the vessel 
carried a crew of six men, including 
the inventor. 


PAINTING RESTORED BY 
CLEVER METHOD 


One of the cleverest methods of re- 
storing a painting ever used was that 
applied in New York recently in treat- 
ing a canvas which, on account of its 
great age, had become almost as frag- 
ile as tissue paper. The first step was 
the gluing, by means of a vegetable 
compound, of a thick piece of Manila 
paper over the face of the painting. 
The picture was then turned over, and 
from its back was picked, thread by 
thread, all the rotten canvas. At the 
end of this operation all that remained 
of the original work was a delicate 
shell of paint glued to a sheet of paper. 
A new piece of canvas was then at- 
tached to the back of the paint shell 
by means of strong fish glue. The 
Manila paper on the face was easily 
removed with hot water, after which 
there remained the painting as before, 
but mounted upon a _ strong’ new 
canvas. 


CCaptain Roald Amundsen’s North 
Pole expedition will take with it a 
Deperdussin monoplane, operated by 
Lieutenant Gertsen of the Norwegian 
navy. 
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It is now expected that the Panama 
Canal will be ready for the passage of 
ships not later than the first of Octo- 
ber of this year, although the official 
opéning will not take place until Janu- 
ary 1, 1915. Captain Roald Amund- 
sen’s ship, the “Fram,” which will 
start for a voyage of exploration in the 
fall, will be the first ship to pass 
through, if present plans are carried 
out. Some of the electric locomotives 
for towing ships through the locks 
have been completed, and the tracks 
for them, with racks between the rails 
to engage cog gears on the motors, 
have been laid. Progress in the con- 
struction of the canal has been more 
rapid in the last year than is generally 
realized. The Gatun Dam and locks 
are entirely completed, and all the 
equipment and debris have been re- 

moved, while little remains 
to be done on the sections 
on the Pacific end of the 
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PANAMA CANAL NEARING COMPLETION 


canal. The Culebra Cut, the big- 
gest and most difficult part of the whole 
job, has been excavated to the level of 
the canal floor, steam shovels working 
from the opposite ends of the cut hav- 
ing met on this level on May 20, 1913. 
Work is also far advanced on the power 
equipment of the canal. Electric 
power for the entire canal will be sup- 
plied by a hydroelectric plant which 
utilizes the 85-ft. head at Gatun Dam. 
One of the illustrations shows the spill- 
way of the dam, in which the feed pipes 
for the hydroelectric plant may be seen 
at the left. 


Old Bibles and Testaments are in 
general use by goldbeaters as storage 
places for gold leaf, which is placed 
between the pages. In some com- 
munities where goldbeating is the 
principal industry, no other 
method of storage is ever used 
by the workmen. 


Towing Locomotive That will Haul Ships through Canal 


Copyrighted by Brown & Dawson, Stamford, Conn. 


A Close View of 
the Spillway 
of Gatun Dam 


Copyright, Brown & Dawson, Stamford, Conn. 


Below: The Turbines and Feed 
Pipes Which will Supply 
the Entire Canal 
with Power 


Copyright, 
Brown & 


Dawson, 
Stamford, Conn. 


At Right: When the Steam 
Shovels Met on the Canal 
Floor of Culebra Cut 


Copyright, Underwood & Underwood, N. Y. 
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ICELESS REFRIGERATOR USES 
OLD WAY OF COOLING 


A new type of refrigerator that uses 
an old principle of cooling has recently 
been perfected, 
and is intended 
particularly for 
use in localities 
where ice is 
scarce or expen- 
sive. This re- 
frigerator con- 
sists of a cylinder 
of  galvanized- 
wire screen, 
of - in. 
mesh, cov- 
ered with a 
special ab- 
sorbent cot- 
ton cloth, 
and provided 
with a sheet- 
metal base 
and lid. The 
lid is hollow 
and is used 
as a reservoir, having a hole in the 
center into which water is poured daily. 
A cloth lining of the lid is so arranged 
that a number of wicks hang over the 
edge into the water. These 
take up the water by capil- 
lary attraction, and pass it 


onto the cloth lining of g es ing 
FLOOD FUND 


1025 000 
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the main body, which soon becomes 
saturated. Evaporation of the water 
keeps the temperature inside the re- 
frigerator at about 50 deg., which is 
said to be sufficiently low for the pres- 
ervation of fruit, meat, or vegetables. 


ICE CREAM SHIPPED BY 
PARCEL POST 


By using a special box in place of the 
usual bucket or tub packed with ice, a 
New York dealer is shipping ice cream 
successfully by parcel post. The box 
is made of cork slabs protected on the 
outside and holds a quart of cream. It 
weighs 4 lb., while the can of cream 
weighs 2 lb., making 6 Ib. in all. It is 
said that when packed in this box the 
ice cream will keep perfectly for a 
period of five hours. 


MAMMOTH CASH REGISTER 
SHOWS FLOOD FUND 


When the citizens of Dayton set 
to work to raise an immense fund for 
the protection of that city in the future 
from disasters of the kind that over- 
took it last spring, a huge cash regis- 


The Huge Cash Register 

That Showed the Growth 

of the Dayton Flood 
Fund 
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ter was erected in the front of the old 
stone courthouse. Contributions came 
so fast that the first figure shown was 
$1,000,000. On May 30 it registered 
$2,108,622. 


ORDINARY STAMPS NOW GOOD 
FOR PARCEL POST 


An order of the Postmaster General, 
which took effect July 1, 1913, abolishes 
the distinction between parcel-post 
stamps and ordinary postage stamps. 
The special parcel-post stamps were 
originally used to enable the Post Of- 
fice Department to determine the 
amount of revenue obtained from the 
parcel post. The experience of six 
months is deemed sufficient to estab- 
lish the main data in this respect. Now 
all parcel-post stamps are good for 
postage on all classes of mail matter, 
and ordinary postage stamps may be 
used in the pareel post. 


GERMAN AIRSHIP TO CROSS 
ATLANTIC 


It is said that Count Zeppelin and 
his technical staff are convinced that a 
modern dirigible airship can cross the 
Atlantic, and it is stated on apparently 
good authority that a voyage from Ger- 
many to New York will be undertaken 
during the late summer or early fall 
of 1913. The plan is said to have the 
approval of the German government, 
which is to station warships in the At- 
lantic to render assistance if needed. 
It is estimated that with good weather 
the voyage can be made in three days 
or less. 


DOWN THE MISSISSIPPI 
IN A ROWBOAT 


Andrew Koehn, who finished 11 
years of service in the United States 


Andrew Koehn 
S..N., and the Boat in Which He 
is Rowing the Length of the Mississippi 


Navy last April with the grade of 
quartermaster, first class, started on 
June 15 to row the entire length of the 
Mississippi River, entirely unaccom- 
panied, for the purpose of establishing 
a record for the distance. The start 
was made at the head of Lake Itasca, 
Minnesota, where the great river rises, 
and the little boat used by the former 
navy oarsman is named “Itasca.” 

The boat is of galvanized steel with 
a wooden cockpit cover, 10 ft. long and 
42 in. beam. A wooden floor in the 
bottom serves as a bunk, and is pro- 
vided with a regulation navy mattress 
and two blankets. Stanchions are 
placed so that they can be used either 
to carry an awning or to support a 
small tent which buttons over the cock- 
pit coaming, making the interior rain- 
proof. For rowing in the rain, the oars- 
man wears a rubber poncho which also 
buttons over the coaming. An adjust- 
able mirror rigged in the stern sheets 
enables him to see ahead as he rows 
along with his 9-ft. spoon oars. The 
total distance to be covered is 2,470 
miles. 


G An English airman plans to fly 
across the Atlantic in 30 hours by using 
solidified gasoline, half of which will 
be picked up in mid-ocean. The elim- 
ination of danger from the shifting of 
the fuel is one of the advantages 
claimed for this method. 
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RAPID DEVELOPMENT OF 
RUSSIAN AIR FLEET 


The development of tlie aerial arma- 
ment of Russia is making rapid prog- 
ress, and it is said to be the intention 
of the military authorities to equip 
every army corps ultimately with an 
adequate squad of military air craft. 
The number of dirigibles has recently 
been doubled. Some of these dirigibles 
are of the type known as aerial dread- 
noughts, and are provided with ma- 
chine guns, bomb-throwing devices 
and wireless-telegraph equipment. 


RECORDS BROKEN IN LONG- 
DISTANCE FLIGHT 


A remarkable long-distance flight 
has been attempted by the French air- 
man Moulinais. The total distance 
to be traversed is 3,400 miles, while 
all records for speed were broken 
when this airman in covering one 
section of the journey, between Wanne 
and Berlin, flew 250 miles at the 
rate of 140 miles per hour. Mouli- 
nais left Paris on June 10 in competi- 
tion with one other airman for the 
Pommery gold cup, which is offered 
semiannually, and flew to Berlin, a 
distance of 550 miles, in 6 hours. From 
Berlin he few to Warsaw, Russia, the 
actual flying time for the 933 miles 
from Paris to Warsaw being 914 hours. 
The flight was then continued to St. 
Petersburg and from that point to 
Reval, Russia. From this point the 
airman flew over the Baltic Sea to 
Stockholm, Sweden, making only one 
landing, on the coast of Sweden, in 
order to get his bearings. This flight 
was made in 4 hours, and was the 
first flight ever made across the Baltic 
Sea. The airman expects to fly back 
to Paris by way of Copenhagen, thus 
completing a 3,400-mile circuit of 
northern Europe. 


CA Japanese steamship company now 
attaches to each of its passenger tick- 
ets a coupon entitling the holder to a 
specified numbered seat in a particu- 
lar lifeboat. 


OXYGEN ENABLES AERONAUTS 
TO ASCEND SIX MILES 


A remarkable balloon ascension was 
made on May 28 in the French spher- 


Aeronauts Who 
Ascended More Than 
Six Miles, Showing 
Oxygen-Breathing 
Apparatus 


The Smaller Picture 
Shows the 
Parachute Attached 
to Their Balloon 


ical balloon “Icare,”’ with MM. Bien- 
aimé, Jacques Schneider, and Albert 
Senouque, as passengers. They attained 
a height of 10,081 meters, or about 
33,000 ft., approximately 6144 miles, and 
suffered no inconvenience through the 
rarefaction of the air at this height, be- 
cause of the precaution they took of 
carrying with them oxygen tanks to 
which special breathing apparatus were 
attached. Four of these tanks were 
taken, each having a capacity of about 
60 cu. ft. of compressed oxygen. The 
upper picture shows MM. Bienaimé 
and Schneider photographed at .a 
height of more than 5 miles from the 
ground. A suggestion of the intense 
cold at this height is conveyed by the 
way in which the aeronauts have muf- 
fled and wrapped themselves in every 
available garment. 
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Only once before has an ascent been 
made to as great a height as this. This 
was on July 31, 1901, when two German 
scientists, also protecting themselves 
by the use of oxygen, ascended to a 
height which their instruments re- 
corded as 34,000 ft. On April 18, 1878, 
two out of a party of three aeronauts, 
who reached a height of 28,200 ft., lost 
their lives through suffocation in the 
rarefied atmosphere. 

An interesting feature of the balloon 
in which this latest ascent was made, is 
the circular flap attached to the netting 
to act as a parachute in case of too 
rapid a descént. Owing to the com- 
pression of the hydrogen gas in the 
balloon in descending, it was feared 
that the fall would be too rapid unless 
means were taken to prevent it, and 
as it was impossible to carry much 
ballast to the high altitude, this 
device, which worked successfully, 
was adopted. 


EGG BREAKAGE A SERIOUS 
LOSS 


In order to reduce the enormous 
breakage of eggs in transit, which 
causes an annual loss of several mil- 
lion dollars to producers and raises the 
price of eggs to consumers, extensive 
experiments are being conducted by 
the Bureau of Chemistry of the United 
States Department of Agriculture for 
determining the safest manner of pack- 
ing eggs for long and short shipment 
by rail. The egg production in the 
United States amounts to about half a 
billion dollars annually, and the neces- 
sity for better methods of packing is 
shown in the fact that over nine per 
cent of all the eggs received in New 
York City are cracked, and that a large 
percentage of these are unfit for use 
as food. 


CA total of 410 men were killed in 
and about the coal mines of the United 
States during the first two months of 
the year 1913. This figure does not 
include the fatalities in Kentucky, 
Georgia, California and Oregon. 


LINER “IMPERATOR” NOW IN 
ATLANTIC SERVICE 


The liner “Imperator,” which was 
launched in May, 1912, made its maiden 
voyage from Hamburg, Germany, to 
New York recently, and is now regu- 
larly engaged in the transatlantic 
service. This is one of the three larg- 
est ships afloat, being exceeded in size 
only by the “Vaterland” and _ the 
“Aquitania.” In the construction and 
equipment of the “Imperator” thor- 
ough provision has been made not only 
for the comfort and convenience of the 
passengers, but for their safety. The 
hull is divided by steel bulkheads into 
36 water-tight compartments, which 
are still further divided by the steel 
decks, giving the ship a cellular con- 
struction throughout. The vessel car- 
ries 83 lifeboats, enough to accommo- 
date everyone aboard. Two of these 
lifeboats are motor driven and are de- 
signed for towing the others. 

One of the original features of the 
“Imperator” is the Roman bath, repro- 
duced from the famous Pompeian hall 
in the Louvre, Paris. This bath ex- 
tends through two decks, and is 65 ft. 
long and 41 ft. wide. The pool is 39 
ft. long, 21 ft. wide, and 7 ft. deep, and 
is surrounded by special baths, rest 
rooms, etc. The vessel carries five 
anchors, the main anchor, which is 
shown in the illustration, weighing 
over 13 tons. The five anchors and 
chains have a total weight of 2421, 
tons, an important item in the cargo 
carried by the ship. The compass 
equipment carried by the ship is un- 
usually large, consisting of a gyro- 
compass operating four “daughter” or 
repeating compasses, and four mag- 
netic compasses for use in emergency. 
The figurehead is the imperial eagle 
of Germany, resting on a globe which 
bears the inscription, “Mein Feld ist 
die Welt,” meaning “My Field is the 
World.” The wireless telegraph equip- 
ment of the “Imperator” has a range 
of over 1,500 sea miles, so that the 
vessel will have direct communication 
with land at all times while crossing 
the Atlantic. 
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Roman Bath, Copyrighted 
Reproduced al International 
rom the - News Service, 
Pompeian Hall N. ¥. 
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nthe 
Louvre, Paris 


That Puts Them 
in the Water 
in a Few Seconds 


The “ Imperator’s ” 
Boats Nested on Deck, 
with Launching Apparatus 
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NOVEL WAY OF ADDRESSING 
LETTER 
An Indiana automobile firm recently 


received a letter addressed in an un- 
usual manner. The sender had forgot- 


Letter Reached Destination Promptly When 
Addressed in This Way 
ten the name of the firm, and simply 
placed the name of the town on the en- 
velope with a rough map showing the 
location of the garage. The letter 
reached the address without delay. 


INTENSE HEAT CAUSED BY 
ELECTRIC CURRENT 


An example of the exceedingly high 
temperature that a high-voltage elec- 
tric current can generate was given re- 
cently in a California city when a wire 
broke and fell on a concrete pavement. 
The wire writhed about, emitting 
sparks and flames until the current was 
shut off, and it was then found that 
the electricity had fused the cement 
where it had come in contact with it, 
burning little depressions about half 
an inch deep and an inch or more wide, 
which were glazed like chinaware. 


STADIUM FOR 1916 OLYMPIC 
GAMES COMPLETED 


The great stadium in the Gruene- 
wald, one of the parks of Berlin, in 
which the Olympic Games of 1916 will 
be held, was opened with appropriate 
ceremonies on June 8. It covers an 
area of about 375,000 sq. ft. and is built 
in a natural depression in the park in 
such a way that the upper tier of seats 
is on the ground level, everything: else 
but the swimming pool being below the 
surface of the surrounding land. 

The swimiaing pool is 328 ft. long 
and 65.6 ft. wide. There is a track for 
bicycle races, about 2,200 ft. long and 
39 ft. wide. The running track, inside 
the bicycle track, is 1,970 ft. long and 
19.7 ft. broad. The football field is 296 
by 196 ft. and on each side of it are 
spaces to be used for wrestling, while 
spaces for field events of all sorts are 
provided at each end of the oval. 

The seating capacity of the stadium 
is about 26,000, there being 12,232 
bleacher seats and 2,208 boxes with six 
seats in each. There is standing room 
for 12,470 persons besides. 

Public subscriptions amounting to 
2,250,000 marks (about $560,000) pro- 
vided funds for the building of the sta- 
dium, which is expected to become the 
center of German athletics and sport. 
In emulation of the ancient Greeks, 
who decorated their stadium on the 
plains of Olympia with the best ex- 
amples of the national art, the sculptors 
of Germany are carving many splendid 
statues for the Gruenewald. 


General View of the Stadium in the Gruenewald, Berlin, Where the Olympic Games 
of 1916 will be Held 
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Artillery Drill: Fourth-Year Cadets Acting as Officers and Second-Year Cadets as Cannoneers 


THE WORK AND PLAY OF THE CADET TOLD 
IN PICTURES 


IV—The Cadet’s Third Year 
PHOTOGRAPHS BY W. H. STOCKBRIDGE 


—~ West Point cadet’s third year begins with a vacation — the only one in the entire four 
years. He returns to the Military Academy at the end of August to take up classroom 
work in natural philosophy, chemistry and Spanish, which, with drawing, drill regulations, 
riding, gymnasium work, and the daily drills and dress parade fill his days quite completely. 

The routine of a West Point day begins at 6 a.m. in winter and 5:30 a.m. in summer, with 
the reveille roll-call assembly. Five minutes later in summer and 20 minutes later in winter is 
sounded ‘‘ police call,’’ the signal for setting quarters in order. This the cadets have to do 
themselves. Each room in barracks is occupied by two cadets and the arrangement of all articles 
in the room is prescribed in posted regulations. No articles but those prescribed are allowed 
in the rooms. Each cadet takes his weekly turn as orderly, and at police call must thoroughly 
sweep and dust the room and see that all articles are in their proper places. Not only is the 
cadet’s daily life regulated by a succession of bugle calls to meals, classes, drills, parades, and 
military duties generally, ending with ‘‘ taps,’’ which is blown at 10 p. m. and again at 10:30 for 
cadets who have been authorized to have lights until that hour, but his conduct in the smallest 
details is a matter of official concern. He must keep his hair cut short by the post barber, but 
must shave himself and be clean-shaven at all times. He must not contract debts without the 
permission of the superintendent, and all authorized debts are paid by the treasurer and charged 
against hispay. He cannot receive the balance of pay due until he leaves the academy, and must 
deposit $14 a month to apply on the purchase of uniforms and equipment when he graduates. 

He may smoke during recreation hours in his room or within camp limits, but must confine 
his taste for tobacco to the brands sold in the cadet store. Only the pipe is permitted — 
cigarettes are absolutely barred. No intoxicating liquor may be brought within cadet limits, 
and any cadet who takes a drink or has liquor in his possession is subject to dismissal. Playing 
cards and games of chance are barred. Chess, checkers, and backgammon are permitted in 
camp. Church attendance is compulsory. On Sundays the church-assembly call sounds at 
9:20 a.m. for the cadets who attend the Roman Catholic chapel; at 9:55, for those who go to 
church in the neighboring village of Highland Falls, and at 10:40, for those attending services 
in the cadet chapel. 

Social intercourse with the outside world, while limited, is not entirely cut off, by any 
means. Cadets having relatives or friends at the hotel on the West Point reservation are 
authorized to visit them on Sundays and holidays, Saturday evenings and the evenings preceding 
holidays, and on any afternoon whenin camp. Permission to dine at the hotel with relatives 
or guardians may also be had not oftener than twice a week during the academic year, but 
daily in summer. Cadets may also visit at the homes of officers on the post. During the 
winter ‘‘hops’’ are held in Memorial Hall about once in two weeks, to which the cadets ma 
invite their friends, while in summer dances are given three nights a week, alternating wit 
open-air band concerts. 

In the September issue of Popular Mechanics Magazine the cadet’s life in his fourth and 
last year will be illustrated. 
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Four Years yi 


A Third-Year 
Class in Chemistry 


72 Department of Natural Philosophy o} 


A Third-Year Recitation Class Instruction in the 
in Mechanics Electrical Laboratory 


Room in Cadet Barracks, Showing How Beds and Lockers i “Zi #3 " Inspection 
are Arranged for the Day : r of Quarters: 


The Officer in Command of Each Company Inspects the Rooms of Cadets under His Charge Daily 
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Saddling Drill: 
Elementary Instruction 
under Cavalry Officers 


Packing Drill: A Considerable 
Knowledge of the Use 
of Pack Animals 
is Required 


78 Polo is Taught in the Third 
Year: The Scene Shows 
a Game between 
Cadets and 
Officers 


Gray Trousers 
and Full-Dress Coat 


Dress Parade 
in Full Winter Dress Uniform: 
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Advanced Work in the Gymnasium 


Getting 
Ready for 
the Spring 
Drill Season 


Gymnasium Work Continues through the Four Years 


the “Setting- 
Up” Exercises 


are 


Resumed 
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The Corps of Cadets Passing 
in Review 


Artillery Drill: Loading 


Artillery Drill: Coming into Action 
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Memorial Hall, Gift of Major-General G.W. Cullum, 
Containing Portraits, Busts and Trophies of 
Distinguished Graduates, and Also the Ballroom 


**Flirtation Walk,” a Winding Path Around the 
Bluff and Down to the River’s Edge, Indicates 
>) | The Ballroom, Decorated with Portraits by Its Name That the Cadets are Not Entirely 
of Army Commanders and Bronze Memorial Tablets Cut Off from Social Intercourse 


A “Hop” in Cullum Memorial Hall 
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The West Point Poncing Senet Which Competes A West Point Weckey 


in the Intercollegiate Fencing Meet vom 


4 


95 The Color Guard: The Flags of the United States and the Corps of Cadets 
¢ being Taken from the Commandant’s Office for Parade under Armed Escort 


: The Fifth and Last Installment of This Remarkable Series of Photographs, Illustrating the Life 
of a West Point Cadet, will be Published in the September Issue of Popular Mechanics Magazine 


| 
| 
= 
4 = { 
| J 
- 
| 


204 POPULAR MECHANICS 


AN ORCHESTRA OF ONE- 
ARMED MEN 
One of the most popular orchestras 


in Portland, Ore., is composed entirely 
of one-armed men, six of whom are 


GREAT POWER FROM SINGLE- 
CYLINDER ENGINES 


Some half dozen of the most im- 
portant engineering concerns in Eu- 
rope are working toward the develop- 
ment of exceptionally 


large Diesel engines. 
Engines that will pro- 
duce 15,000 or 20,000 
hp. is the aim, and 
particularly for battle- 
ships. To attain such 
horsepower each cylin- 
der in itself must be ex- 
ceptionally powerful. 
Two concerns in Eng- 
land, two in Germany, 
one in France, and one 
in Switzerland, have 
designed engines the 
cylinders of which’ will 
each give more than 


A Popular Orchestra Composed of Seven One-Armed Men 


minus a right hand or arm, while the 
seventh has only a right hand. The in- 
struments used are a piano, violin, 
cello, cornet, trombone, mandolin, and 
drums. This unique organization of 
musicians is in great demand for dances. 


LIGHT-SERVICE AUTO FOR 
ELECTRIC COMPANIES 


A small runabout, especially fitted 
for the service of electric-light com- 
panies, is here shown. The large box 
back of the seat serves to carry arc- 
lamp globes, carbons, and the like. It 
is divided into felt-lined compartments 


Small Runabout Fitted for Electric-Light Service 


for the globes. A light ladder is car- 
ried on one side and the running-board 
boxes are also specially estate for 
storage purposes. 


1,000 hp. The Swiss 
firm, in fact, has now 
in operation a single-cylinder engine 
that develops more than 2,000 hp. This 
engine is of the two-cycle, single-acting 
type, provided with two scavenging 
pumps driven directly on the crank- 
shaft. From the results that have been 
obtained in the course of operation the 
builders are of the opinion that it will 
develop 2,400 hp. Modifications of all 
sorts are being made and tested dur- 
ing the trials of the engine. 


MOTOR NOISES MODIFIED BY 
SURROUNDINGS 


An experienced automobile driver 
can tell a great deal about the condi- 
tion of the motor by the sound it 
emits, but it is well for the driver to 
bear in mind that these sounds, or his 
perception of them, is influenced by 
factors that have nothing to do with 
the motor. A leather cap pulled down 
over the head, for instance, magnifies 
most sounds, but seems to muffle 
others. With the ear muffs of a cap 
let down the driver can often discover 
loose bearings more quickly than with 
ears unobstructed. The raising of the 
top of a car magnifies noises from the 
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motor unless a windshield is used, and 
it is not an uncommon thing for mo- 
tor troubles that have existed for a 
long time to be discovered for the first 
time during a rain. Surroundings also 
modify all sounds, echoes playing an 
important part. On a narrow paved 
street the traction chain, although 
noiseless ordinarily, makes an astonish- 
ing noise, while the exhaust makes it- 
self heard in spite of the muffler. On 
a hard road the sounds are sharp, and 
on a soft one indistinct, while sand and 
snow muffle the sounds to a remark- 
able degree. 


CABINET FOR PRODUCING 
ARTIFICIAL DAYLIGHT 


A device for producing artificial day- 
light, to be used in matching colors and 
tints, has recent- 
ly been placed on 
the market. It 
consists of a cab- 
inet, 28 in. high, 
surmounted by a 
domelike reflec- 
tor. By project- 
ing the rays from 
an incandescent 
gas burner of a 
special type 
through plates of 
colored glass a 
perfect reproduction of average day- 
light is said to be brought about in the 
lower part of the cabinet. The front 
and sides of the cabinet are open for 
the insertion of articles to be compared. 


‘BICYCLE SKATE A NEW 
MEANS OF TRAVEL 


By suspending a foot support from 
the hub of an ordinary bicycle wheel 
an inventor has produced a_ bicycle 
skate that promises to become a means 
of cheap and speedy transportation 
over country roads and under other 
conditions where roller skates cannot 
be used. The device consists of a 
skate shoe clamped to an iron bar, 
which is long enough to extend to the 


knee and carries an attachment for 
suspending from the hub of a 28-in. 
bicycle wheel. The whole device is 


A New Means of Transportation over Country Roads 


strapped securely to the leg, the adjust- 
ment being such that the foot is sus- 
pended about 3 in. from the ground. 
Application for patent on this device 
has been filed. 


LONG-REACH DAVITS FOR 
OCEAN LINERS 


The advantage of these long-reach 
davits is obvious in the illustration. 
The greatest danger in launching a 
lifeboat from a great height in a heavy 
sea is of its being smashed against the 


Launching Lifeboats from a Long-Reach Davit 


hull. The old-type bent, round-bar 
davits only handle one boat and drop 
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it altogether too close to the hull. The 
davits here shown have a reach suffi- 
cient to keep the boat some distance 
from the hull, and will, it is said, handle 
two or three boats in quick succession. 


“STANDING POLES” FOR 
STREET CARS 
In place of the overhead straps pro- 


vided for standing patrons on all street 
cars, a Detroit lawyer proposes “stand- 


Arrangement of the “Standing Poles,’ and Location 
of the “Acoustic”” Ventilator 
ing poles,” and has taken out patents 
on his invention. His idea is to do away 
altogether with the side seats usually 
provided at the ends of street cars, and 
to use the entire space for standing 
room. The poles, which reach from the 
floor to the roof, are preferably slightly 
flexible, so that they will bend a little 


when’ standing passengers crowd 
around them. Aside from serving as 
hand holds for the standing passengers, 
they may likewise be used to “steady” 
the entrance and exit of passengers. 

The same man has also invented 
what he calls an “acoustic” ventilator 
for street cars. Cool air is drawn in 
by a rotary fan in the roof of the mo- 
torman’s section, and, in the winter 
time, is mixed with warm air from a 
casing inclosing a coal stove or elec- 
tric heaters. A branch pipe leads from 
a mouthpiece in front of the motor- 
man to the discharge pipe of the ven- 
tilator. When the motorman calls the 
streets the sound is thus transmitted 
into the car. 


FLYING BOAT TO CARRY TEN 
PASSENGERS 


An indication of what may be ex- 
pected in the future in the way of fly- 
ing boats is to be found in a double 
biplane of a new type recently built 
in France. Judged by previous accom- 
plishments, this machine is truly enor- 
mous, having a span of 78 ft. 6 in. 
and a length of 53 ft. 6 in., with a 
hull 23 ft. in length. The total area 
of the wings is 1,280 sq. ft. The pro- 
peller is of the two-blade type and is 
chain-connected to two 6-cylinder mo- 
tors of 200 hp. each. This craft is 
designed to carry ten or more 
passengers. 


This Flying Boat, the Largest Ever Built, is Designed to Carry Ten or More Passengers 
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DAMS USED FOR STOPPING LAND WASTE 


Upper Left: Gully with Sewer Pipe in Place. Upper Right: Reservoir Formed by Completed Dam. 
Lower Illustration: Cultivated Field Built Up by Gradual Deposit of Sediment 


An ingenious but simple and inex- 
pensive method of catching the silt that 
washes from cultivated fields, and mak- 
ing it available for tillage, was demon- 
strated at a recent gathering of farm- 
ers in Chicago. The importance of this 
method will be realized when it is 
remembered that many farms are im- 
poverished and made _ unproductive 
through the gradual washing away of 
the top soil, and that other farms are 
so cut up by gullies that only a small 
percentage of the total area can be 
cultivated. The method of preventing 
these losses is extremely simple, and 
consists only of the building of small 


earth dams and the provision of drain- 
age by sewer pipe properly placed. 
The low point of a gully, where it 
enters an adjoining farm, is selected, 
and about 10 joints of vitrified sewer 
pipe are laid along the bottom of the 
stream, care being taken to provide a 
firm and even foundation and to make 
the joints tight with cement. At the 
upper end of the pipe an elbow is 
placed, and to this a single length of 
pipe is added so that it stands verti- 
cally. This pipe should be well pro- 
tected by four stout stakes driven 
around the pipe and projecting a foot 
or more above the opening and bound 
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securely to the pipe by hog wire. An 
earth dam, covering the horizontal part 
of the pipe, is then built across the 
gully. The top of this dam should be, 
at the lowest point, as much as 2 ft. 
above the opening at the upper end of 
the pipe. 

In time of rain a small reservoir will 
be formed and the greater part of the 
silt, which represents the richest of the 
soil in the plowed fields, will settle in 
the gully, while the surplus water will 
flow out through the sewer pipe. After 
a few hard rains the entire depression 
will be filled with rich soil up to the 
level of the entrance to the pipe. It is 
then time to raise the dam a few feet 
and add a length to the upturned pipe. 


OXYACETYLENE TORCH USED 
IN FLOODED DISTRICT 


The time and labor-saving possibili- 
ties of the oxyacetylene torch as an 
instrument for cutting steel were 


Cutting the Steel Work of a Flood-Wrecked Bridge 
by Means of the Oxyacetylene Torch 
strikingly demonstrated in clearing 
away the wreckage caused by the big 
flood in Indianapolis. Two of the 


This process can be continued until a 
meadow of the most productive kind 
has been formed, the size and shape 
depending on the size and shape of the 
gully. By raising the low lands in this 
manner, a field cut up by gullies so that 
it is necessary to work it in separate 
sections will often be transformed into 
one rolling field, cultivable through- 
out, while the farmer using this method 
is seldom without water for stock 
watering and other purposes. To pre- 
vent the washing out of the dam, pipe 
must be selected of the proper size for 
the area to be drained. In general, a 
12-in. pipe will drain 15 acres; a 24- 
in. pipe, 61 acres, and a 36-in. pipe, 
137 acres. 


bridges wrecked by the flood with- 
stood all efforts made by the city en- 
gineer’s forces in their removal until 
the oxyacetylene torch was brought 
into play. By means of these torches 
the entire work of cutting away the 
twisted masses of wreckage took only 
a little over three days and materially 
hastened the work of reconstruction. 


THE UNFORTUNATE ZEPPELIN 
DIRIGIBLES 


Although the people of England are 
confident that Germany has a great 
fleet of war dirigibles ready to fly over 
that country on a mission of destruc- 
tion at any time, a well-known writer 
in the London Times insists that there 
are only eight Zeppelins of any kind, 
and draws attention to the unfortunate 
record of these ships of the air up to 
date. It appears that the Zeppelin 
company has built but 16 ships so far, 
that three others are now building, and 
that two or more are on order for the 
navy. Of the 16 so far built, No. 1 
was experimental and had to be dis- 
mantled in 1902; No. 2 was destroyed 
in a storm on the occasion of her sec- 
ond flight ; No. 3 was replaced recently 
by a new ship; No. 4 perished in bad 
weather in August, 1908; No. 5 was de- 
stroyed at Weilburg, in 1910; No. 6, a 
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passenger craft, was burned in Septem- 
ber, 1910; No. 7, which was the passen- 
ger ship “Deutschland,” was destroyed 
by a bad landing the same year; and 
No. 8, built to replace her, was so 


HEAD AND TORSO CAGES 
FOR WOMAN BOXERS 


Special cages for the protection of 
the head and torso have been invented 


A Right Jab 
to the Jaw 


Adjusting 
the Mask 


Photos by Paul Thompson 

damaged in coming out of her hangar 
at Diisseldorf, after making three 
flights, that she had to be dismantled. 
Of the Zeppelins now known to be in 
existence, only six are army or navy 
craft. 


by the physical director of the high 
school at Dover, N. J., for the benefit 
of the girl pupils whom he is teaching 
boxing. Through the protection pro- 
vided by these cages the girls learn 
to receive and give smashing blows. 
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NEW TYPE OF RAILROAD 
SWITCH CHAIN 


A new type of switch chain, which 
is an emergency device used in railroad 


New Switch Chain is Double Throughout, and Has 
Twice the Pulling Power of the Old 


operation for coupling cars together 
when one of the regular couplings has 
been broken, has recently been per- 
fected. The difference between the 
old and new types is shown in the 
illustration. By the use of a special 
link for connecting with the coupling, 
the new type of switch chain is made 
double throughout, and has, therefore, 
double the pulling power of the old 
type of chain. 


CIt is estimated that the desert of Sa- 
hara, with its area of approximately 
two and a half million square miles, 
receives every day solar energy equiv- 
alent to the burning of six billion tons 
of coal, and it is suggested by scientists 
that the utilization of this waste heat 
may be one of the big power develop- 
ments of the future. 


LONDON HAS POWERFUL MOTOR FIREBOAT 


London’s new motor fireboat, “Delta 
II,” has several unusual features, 
among which is a draft of only 2 ft., 


although she is 100 ft. long, with a 
beam of 21 ft. Her power plant con- 
sists of three sets of crude-oil motors, 
coupled to three 


screws working 
in tunnels. Each 
motor may be 
detached from 
its propeller 
shaft and direct 
coupled to a fire 
pump. The total 
discharge capac- 
ity is about 1,450 
gal. per minute. 


\ 


The Eight Hose Connections Discharge 6% Tons of Water a Minute 
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The Enjoyment of Submarine Travel without Any of Its Dangers 


AN “AMUSEMENT PARK” 
SUBMARINE 


This submarine, designed for amuse- 
ment parks like Coney Island, gives 
amusement seekers all the thrills of 
submarine travel without any of its 
dangers. Suspended from a cable a few 
feet under the surface of the water, the 
submarine is drawn back and forth by 
hauling cables. A tube or funnel, ris- 
ing above the water, serves as an air 
intake. 


EXPERIMENTS SHOW COST OF 
PRODUCING MILK 


The total cost of producing milk 
containing 4 per cent of butter fats is 
approximately 4 cents per quart, ac- 
cording to data secured from tests con- 
ducted by the U. S. Department of 
Agriculture at New Jersey experiment 
stations. This figure is based on the 
cost of labor and the actual cost of 
growing and harvesting the products 
consumed, and includes incidental ex- 
penses such as bedding, stabling, inter- 
est on investment, depreciation, etc., 
but -not the time given by the farmer 
to supervision. The feeds used con- 
sisted of soiling crops of different 
kinds, corn silage, mixed hay, oat and 
pea hay, alfalfa hay, corn stover, beet 
pulp, distillers’ grain, wheat bran and 
oatmeal. 

The cost of feeding a cow a year 
was $165.95, based on the actual cost 
of growing and harvesting the prod- 
ucts consumed, while, on the basis of 
market valuation of feed, the cost was 
$191.82. 


FOUR-WHEEL-DRIVE FARM 
TRACTOR 


A gasoline farm tractor having an in- 
genious four-wheel drive has made its 
appearance. All four wheels are the 
same size, and each carries one-fourth 
the total weight of the machine. As 
no weight is carried that is not useful 
in producing tractive effort, the fuel 
consumption is economical. The power 
plant consists of a self-balanced, two- 
cylinder opposed engine. From a gear 
case under the center of the frame the 
power is transmitted by chains to dif- 
ferentials on both the rear and front 
axles. These chains are made of hand- 
forged, open steel links and run in 
cast-steel sprockets. An ingenious ar- 
rangement makes this feature possible. 
The turning points and steering control 
of both the front and rear axles are so 


The Four-Wheel-Drive Farm Tractor Climbing 
a 64-Per-Cent Grade 
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arranged that each axle turns through 
the same angle. Properly placed side 
pulleys guide the chains out of the dif- 
ferential sprockets and keep them at a 
uniform tension. 


PRACTICING WITH A MINE- 
RESCUE DUMMY 


Dummy miners are used by the Eng- 
lish mine-rescue brigades for practice 


Rescuing a Miner in the Shape of a Dummy 


work. The illustration shows two 
members of the brigade at Ryton-on- 
Tyne rescuing a dummy miner weigh- 
ing 150 pounds. 


CANADA TO HAVE LARGEST 
LAKE FREIGHTER 


A shipbuilding company at Port Ar- 
thur, Ont., has been awarded the con- 
tract for what will be the largest ves- 
sel on the Great Lakes. She will be 
625 ft. in length, with a beam of 59 ft. 
and a depth of 32 ft. Five bulkheads 
will divide her hold into six compart- 
ments. The big freighter will be ready 
for the 1914 season, and will operate 
between Port Arthur, Fort William, 
and Collingwood, Ont. 
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FRENCH MOUNTAIN PEAK 
BLOWN OFF 


A great rock, 3,000 ft. high, forming 
the peak of a mountain overlooking 
Thormery, a village near Aix-les- 
Bains, in France, was blown to atoms 
by an immense charge of dynamite. 
The base of the rock had been contin- 
ually disintegrating and threatening 
to wreck the village for many years. 
For the past 20 years, at least, the vil- 
lagers lived in great fear, owing to the 
continual inroads made by the rains, 
and they firmly believed that the rock 
would come tumbling down upon 
them. 

In destroying the rock, 300 holes 
were bored in the side of the mountain, 
some penetrating 25 ft. Charges of 10 
and 12 lb. of dynamite were placed in 
each hole. Before the fuse was fired 
the village was vacated, the people 
taking with them all their portable 
property. The explosion completely 
destroyed the peak, but not a house 
in the village was touched. 


QUEER INCIDENT IN KANSAS 
TORNADO 


During a tornado in Kansas a wheel- 
barrow was picked up by the wind, 
carried a short distance, and blown 
against a barn. 
By a strange co- 
incidence the 
handles of the 
w heelb arrow 
were forced into 
a crack in the 
barn, and_ the 
wheelbarrow 
was held sus- 
pended as shown 
in the illustra- 
tion. 


new town 
of Balboa, C. Z., 
to be built on 
land filled in 
with spoil from the Panama Canal, is 
to be constructed mainly of hollow 
concrete blocks, made on the Isthmus. 
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HOW THE GYROSCOPE DOES ITS WORK 


By J. E. MURPHY 


Associate Member, American Society of Civil Engineers 


HE versatility and wide range of 

usefulness of the gyroscope is 
strikingly shown in some of its latest 
applications. As a means for prevent- 
ing rolling in ships the gyroscope is a 
proved success, while the gyro-com- 
pass has passed the experimental stage 
and is in successful use on some of the 
largest ships afloat. The gyroscopic 
stabilizer for aeroplanes has been de- 
veloped in all its details and has re- 
cently been installed on an aeroplane 
for practical test. The most recent 
advances in the use of this device are 
the control of guns on board of a war- 
ship so that the guns are simultane- 
ously aimed from the lookout in volley 
firing, and the control of a mirror used 
as an artificial horizon for making ob- 
servations at sea. The success of the 
gyroscope for holding a monorail car 
level is unquestioned experimentally, 
and its failure to come into practical 
use is due to other causes than any in- 
efficiency in the device. 

Although these applications of the 
gyroscope seem to have little or no 
relation to each other, they are all 
based on just one feature of gyroscopic 
action. In short, there is one big fact 
in connection with the gyroscope that 
explains every phase of its action. 

That fact is precession. 

The mechanical action that results in 
precession can only be explained by a 
difficult mathematical process which 
will not be attempted here, but just 
what precession is and how it can be 
applied is easily understood. Any 
rapidly rotating mass is a gyroscope, 
but the gyroscope for scientific or prac- 
tical uses consists of a solid disk or fly- 
wheel of metal, so mounted that the 
position of the axle can be controlled. 
By referring to the accompanying 
sketches the action of the gyroscope 
under different conditions can be easily 
understood. Let us assume that the 
gyroscope shown is supported by gim- 
bal rings in such a way that the axle 
can be swung freely in any direction. 
As long as the wheel is not spinning 


this can be done, just as with any other 
mass of metal. But when the wheel is 
set to spinning rapidly, the axle can no 


- 


OIRECTION 
OF RESULTING 
PRECESSION 


FORCE APPLIED 


DIRECTION OF 
TO AXLE 


Diagrams Showing How, When Force is Applied to 
Axle of Gyroscope, Axle Swings at Right Angle 
to Direction of Force, and Not in Line wi 
It as would be Expected 


Direction of Precession is Determined by Considering 
Force as a Rough Shelf along Which 
End of Axle Rolls 


longer be swung freely, and any pres- 
sure applied to the end of the axle or 
to the side of the wheel will be resisted 
with a force corresponding to the 
weight and rate of turning of the 
wheel; but the axle will immediately 
move in a direction at a right angle to 
the direction of the pressure. For ex: 
ample, if a horizontal pressure is: ap- 
plied to the left end of the axle as 
shown in the first sketch above, that 
end of the axle will swing downward 
as indicated by the arrow. If, on the 
other hand, a downward pressure is ap- 
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plied to the left end of the axle, that 
end will swing horizontally toward the 
observer, as shown in the second 
sketch. This is the case if the gyro- 
scope is spinning in the direction 


FORCE APPLIED TO TOP 
IS FORCE OF GRAVITY 


Even When the Force is Applied at an Angle, as 
in a Top, Precession is at Right Angle to 
Direction of Force 
shown. With the gyroscope spinning 
in the opposite direction, the swing 
would also be in an opposite direction. 

This is the action called precession. 

In the operation of the gyroscope, 
however, the terms up and down have 
no meaning. Whatever the plane it is 
turning in, horizontal, vertical or in- 
clined, it will keep in that plane if left 
alone, and will precess at a right angle 
to the direction of any force brought 
to bear against it, whether that force 
be horizontal, vertical or inclined. But 
it should be borne in mind that preces- 
sion occurs only when a force tends to 


PRECESSION MOTOR 
CONTROLLER 


PASSENGER SEATS 
Z \ 
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change the plane of rotation of the 
wheel. The gyroscope can be moved 
bodily in any direction without causing 
precession, so long as the plane of rota- 
tion is not changed. ‘The direction of 
precession will depend on the direction 
in which the wheel is turning. Think 
of the force applied to the end of the 
axle as a rough-edged shelf bearing 
against it. ‘Then precession will be in 
the same direction as if the axle were 
compelled to roll along this shelf. 
When used as a stabilizer the disk of 
the gyroscope may be placed in either 
a horizontal or a vertical position. The 
stabilizer for the best-known monorail 
car consists of a disk, 3 ft. 6 in. in 
diameter and weighing 114 tons. It is 
rotated at a speed of 3, 000 revolutions 
per minute. In spite of the relative 
smallness of such a disk the mechanical 
forces generated are truly enormous. 
The force generated in one gyroscope 
of slightly less diameter and weight 
than this was estimated to be equiva- 
lent to that produced by the swinging 
of a pendulum carrying a 1-ton weight 
and having a rod 10 miles long. Prob- 
ably the first time the real power of 
the gyroscope was manifested was in 
connection with some early experi- 
ments with the Howell torpedo. This 
torpedo depended for its action on the 
rotation of a 16-in. steel wheel placed 
amidships of the craft and rotating at a 
speed of 16,000 revolutions per minute. 
In one case it was found, after the 
wheel had been spun up, that the tor- 
pedo was not pointing at the target, 
and an attempt was made to shift it so 


Oil PUMP FOR 
DRIVING PRECESSION 
OTOR 


VERTICAL 
AXIS OF 
GYROSCOPE 


MOTOR GYROSCOPE GYROSCOPE MOTOR 
HORIZONTAL ~ CONNECTING GEAR WHICH 
AXIS OF CAUSES GYROSCOPES TO 
GY ROSCOPE PRECESS (ROCK) TOGETHER 


AND EQUALLY 
Section through Monorail Car, Showing Gyroscopes and Controlling Mechanism 
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that it would point in the right direc- 
tion. No trouble was experienced in 
getting the torpedo up, and after con- 
siderable difficulty it was shifted appar- 
ently to the proper position. But on 
taking a sight it was found that the 
torpedo remained aimed in the original 
direction, and that all 


engine” in action. This engine swings 
the axle in the proper direction hori- 
zontally for stopping the roll. The re- 
sult of this action is an attempt to pre- 
cess in a vertical direction, as will be 
understood from the sketches previ- 
ously referred to. But the axle is held 


the efforts of the sailors 
had resulted simply in 
moving the ship under 
the torpedo. 

The efficiency of the 
gyroscope as a stabil- 
izer for ships and 
monorail cars depends 
on the force of preces- 
sion applied directly to 
righting the craft, 
while, with an aero- 
plane, the gyroscope is 
used to set in action 
valves that control the 
warping of the wings 
or the position of the 
ailerons. But in both 
cases it is precession 


Stabilizer 


to Rotate in 
ertical Plane 


in place so that it can- 
not precess freely in a 
vertical direction, and 
the full precessional 
force is therefore 
brought to bear in fore- 
ing the ship back to a 
level keel. The entire 
mechanism employed 


through Ship, Horizontally Rotating Gyroscope 


and Controlling Mechanism 


that does the work. The action in 
stabilizing a ship is simple, although 
the controlling mechanism is some- 
what complicated. When the ship 
starts to roll, the disk, if it is rotating 
in a vertical plane, remains in a verti- 
cal plane, while the ends of the axle 
swing in a horizontal plane. A smaller 
gyroscope which is also affected by the 
roll of the ship, sets the “precession 


in this process is auto- 
matic. After each pe- 
riod of activity another 
mechanism, also auto- 
matic, swings the gy- 
roscope back to its original position. 
This is done without affecting the sta- 
bility of the ship, by artificially apply- 
ing pressure vertically to bring about 
the horizontal precession required. 
The gyroscope is_ particularly 
adapted to use as a stabilizer of ships, 
since its efficiency does not depend on 
any regular period of rolling. Under 
most conditions the rolling of a ship 
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takes place as an irregular series of 
light and heavy rolls, each series start- 
ing from practically nothing, increas- 
ing to a maximum, and then decreasing 
to a minimum, after which another 
series starts. It is this irregular roll- 
ing that makes difficult the use of 
stabilizing tanks containing water or 
other liquid, as these depend for their 
efficiency on a pendulum-like motion 
of the ship. The gyroscope, on the 
contrary, acts independently of any 
regular period of rolling, and 
checks.a roll the moment it 
Starts. 

Not only is the gyroscope 
used for stabilizing ships, 
but it is also used for caus- 


ing artificial rolling, in the 
operation of ice breakers and 
in the releasing of icebound 
ships. This action is the result of 
precession in a vertical plane, exactly 
as in stabilizing, and needs no further 
explanation. 

When the sailing ship was succeeded 
by the steamship, a great change was 
gradually made in the shape of the hull, 
for the reason that the constant for- 
ward pressure of the propeller was 
radically different from the sidewise or 
diagonal pressure of the sails. As 
great a change may be brought about 
by the gyroscope. With rolling elimi- 
nated, hulls can be built on lines de- 
termined by the requirements of speed 
alone. 

The efficiency of the gyro-compass 
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is due to its tendency to orient itself, 
that is, to take and maintain such a 
position that its axle will be parallel 
to the axis of rotation of the earth, and 
that its rotation will be in the same 
direction as that of the earth. It will 
be seen that this results in a reliable 
means not only for determining a north 
and south line, but for telling which 
end of the axle points north and which 
end points south. This action is sim- 
ple, and is easily understood, if it is 
kept in mind that the gyro- 
scope tends to keep its orig- 
inal plane of. rotation in 
space regardless of any dis- 
tinction between the direc- 
tions up and down. Refer- 


This Master Compass Controls a Number 
of Repeating Compasses, Shown at the 
Left, in Different Parts of the Ship 
ring to one of the sketches on 
the following page, in which 
the earth is shown rotating in 
a clockwise direction, as it would ap- 
pear if seen from a point above the 
south pole, assume that a gyroscope is 
set spinning in the position shown at 
the top of the figure, the rotation be- 
ing in such a direction that the top of 
the disk moves away from the observer. 
In three hours the gyroscope, owing to 
the rotation of the earth, will have been 
carried around to the first position 


_shown at the right, and if the axle is 


held by its mounting so that the disk 
remains vertical, the axle will have 
been swung through an angle of 45 
deg. In other words, if the axle is 4 ft. 
long, the left end will have been swung 
upward 1 ft. 5 in., while the right end 


| 

| | 

| 

| 


POPULAR MECHANICS 


will have been swung downward an 
equal amount, the force bringing about 
this change being transmitted through 


the mounting. It is exactly the same 
as applying any other force to the ends 
of the axle, and brings about preces- 
sion in exactly the same manner. If 
mounted in such a way that it is free 
to do so, the axle will precess hori- 
zontally under this vertical force and 
will continue to precess until the force 
ceases to act, which is when the axle is 
parallel to the axis of rotation of the 
earth and is therefore on a north and 
south line. This force may be con- 
sidered as a shelf bearing upward 
against the left end of the axle, with 
another shelf bearing downward 
against the right end. As explained 
above, the direction of precession is 
determined by considering the force as 
a rough-edged shelf on which the axle 
rolls in a natural way. It is therefore 
apparent that with the gyroscope spin- 
ning in such a direction that the top 
moves away from the observer, the left 
end of the axle will swing to the north 
while the right end will swing to the 
south, and that this process will con- 
tinue until the disk is rotating in the 
same direction as the earth. If the 
gyroscope is spinning in the opposite 
direction, that is, so that the top moves 
toward the observer, then the left end 
will precess to the south and the right 
end to the north, but with the same re- 
sult as before. 


Experiment Illustrating Action 
of Gyro-Compass 
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_In comparison with its other activi- 
ties the compass action of the gyro- 
scope is small, and may be considered 


When Spinning 
Gyro-Top is Swung 
from Right to Left, 
North Point Remains 
Up, but When 
Direction of Swing 
is Reversed, Axis 
of Gyro-Top 
Shifts, Turning 
North Point Down 


properly a by-product of gyroscopic 
action. This is due to the slowness 
with which the change in the position 
of the axle takes place, the end of the 
4-ft. axle, which we have assumed, be- 
ing swung only about one-tenth of an 
inch in a minute. For this reason it is 
necessary to provide the gyro-compass 


A Gyroscope Set Spinning at A will be Carried in 
Three Hours to the Position Shown at B. This 
Action Swings the Axle through an Angle 
of 45 Deg., Resulting in Precession. 

The Tendency of the Gyroscope is 
to Keep Rotating in the Original 
Plane of Rotation, as Shown 
by Dotted Figures 


with an extremely delicate mounting. 


In spite of its relative weakness, this 
phase of gyroscopic energy is more 
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Gyroscope Used as Stabilizer for Aeroplane. In Left-Hand View, Button for_Cutting Out Automatic 
Control is Shown at 1, Cylinder of Lateral Stabilizer at 2, and Cylinder of Longitudinal Stabilizer 
at 3. Right-Hand Views Show Location of Gyroscopes on Aeroplane 
than sufficient for the purposes of a low that necessary to sustain it. The 
compass. According to measurements latter feature is designed to prevent one 
made in the latitude of Washington of the most dangerous situations in 
the directing force of the gyro-compass which an airman ever finds himself, 
is 291 times as great as that of the that of the sudden “stalling” of the 
magnetic compass. The gyro-compass machine when climbing at too steep 
possesses the additional advantage of an angle. A hand-operated device is 
pointing to the true north pole instead provided by which the airman can set 


of to the magnetic north pole. the machine for the proper angle of 
The stabilizer, as installed on an _ ascent or descent. 
aeroplane, consists of two gyroscopes, As will be seen from the above ex- 


one for longitudinal and the other for planation there is nothing mysterious 
lateral control. The lateral control or magic about the action of the gyro- 
acts by means of compressed gas to scope. Its action is controlled by me- 
warp the wings or to control the aile- chanical forces that are well under- 
rons to prevent tipping of the machine, stood. Given the weight and diameter 
while the longitudinal control prevents of a gyroscope it-is easily possible to 
tipping forward or backward and acts calculate its resistance against tipping 
to volplane the machine, or turn it and its exact precessional power at dii- 
downward, when the speed drops be-_ ferent rates of rotation. 


PUNCTURE-PROOF TIRES so placed as to be approximately 1% 
STAND TEST in. apart. The boards were placed 
upon the track and the car was driven 
In a recent series of tests of a new _ steadily over them, three times length- 
type of automobile tire, the tires were wise and twice across the boards. 
inflated with pressures of from 69 to After the test the nails were found to 
75 Ib. per square inch. Two %-in. deal be bent and in many cases partially 
boards, 6 ft. 2 in. long and 11%4 in. driven back into the boards. The tires 
wide, were provided, and through these were not punctured, and after standing 
2-in. wire nails were driven so as to all night were at approximately the 
project about 114 in. The nails were same pressure as before. 
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MRS. HARRIMAN’S RAILROAD MODERN METHODS PRODUCE 


“SAFETY” MEDALS 


The American Museum of Safety 
has the annual awarding of the medals 
given by Mrs. E. H. Harriman for the 
railroad which, from year to year, has 
done most to promote the “safety 
first” idea. The medals will be 
awarded each year. A gold medal is 
provided for the railroad company it- 
self, a silver medal for the official of 
the operating department who has done 
most to promote safety on his road, and 
a bronze medal for the employe of the 
winning road who has been most con- 
spicuous in the promotion of safety. 


EMERGENCY TELEPHONES FOR 
MOTORISTS 


By means of a system of roadside 
telephones placed at such distances 
apart as to be 
easily accessible 
no matter where 
trouble occurs, 
motorists in 
southern  Cali- 
fornia can now 
secure prompt 
help the 
nearest ga- 
rage. This sys- 
tem has_ been 
installed by an 
automobile asso- 
ciation of that 
state for the 
benefit of its 
members. Each 
emergency  sta- 

tion consists of 
a complete telephone set inclosed in 
an iron protector, which is supported 
by a telephone pole at the side of the 
road. The protector is unlocked by 
a special type of key carried by each 
member of the association. An in- 
struction board placed above the tele- 
phone, as shown in the illustration, 
gives the motorist his own exact lo- 
cation, the call number of the nearest 
garage, and such other information as 
may be needed. 


SOUND STEEL INGOTS 


Fully 50 per cent of rail failures are 
due to defects in the ingot from which 
the rail is made, according to experts 


Pouring 
Molten Steel 


Method of Heating Top of Ingot. Cctinery Course 
of ag Left, Result of Hadfield 
reatment at Right 


who have given the subject the most 
careful study. These defects consist 
of the segregation, or separation into 
groups, of the elements of the steel, 
and the forming of the slag as a taper- 
ing column, extending from the top 
down into the center of the ingot. 
Heretofore there has been no practical 
method of removing these defects, and 
the result was weak spots and “pipes,” 
resulting in the breakdown of the head, 
web or flange of the rail. Two meth- 
ods for correcting these faults in the 
ingot, both apparently successful, have 
recently been developed. The Had- 
field method, which is designed to pre- 


. 
Hadfield Molds 
\ \ 
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vent the metal from cooling in more or 
less vertical layers, consists simply in 
heating the top of the ingot while it is 
cooling, as shown in the illustration. 
This causes the metal to cool in prac- 
tically horizontal layers, while the slag 
is kept melted at the top of the ingot 
and can be trimmed off later without 
serious loss of good steel. 

A method of compression that can 
be used for ingots up to 3,000 Ib. is now 
in usc in some American steel mills. 
After the ingot has been poured and is 
still fluid internally it is lowered from 
the mold into a compression chamber, 
where the metal is compacted and the 
slag squeezed out at the top by a hy- 
draulic press. As soon as the ingot 
has reached a practically solid state, the 
pressure is materially increased, and 


the ingot receives what is practically a 
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hydraulic forging treatment which 
tends to break up the coarse crystals 
into a fine crystalline structure resem- 
bling steel worked under a hammer or 
forging press. 


FRENCH COURTS DECIDE AIR 
IS FREE 


France has decided that ownership 
of the soil does not include the owner- 
ship of the air above it. The new bill 
regulating aerial traffic declares that 
the atmosphere above the French re- 
public is, with a few reservations, free 
to aviation, but flying machines of all 
kinds are forbidden to land on private 
property or in towns or villages, ex- 
cept in cases of necessity. The bill for- 
bids the circulation of foreign airships 
over France. 


WHAT THE SMOKE NUISANCE COSTS 


It is stated on good authority that 
the smoke nuisance costs the American 
people nearly $50,000,000 every year. 
This figure includes losses of all kinds, 
of which the deterioration of materials 
of various kinds is probably the great- 
est. But the one item of cleaning the 
faces of the big modern buildings annu- 
ally of their coating of smoke and soot 
is an important one, as may be under- 
stood after a little observation in al- 
most any large city during the spring 
or summer. A European artist who 
visited this country recently was 
quoted as saying that American cities 
would be more beautiful if there were 
more smoke to tone down the sharp 
outlines of the buildings and reduce 
their bright coloring to a soft, pleasing 
gray. .But this ultra-artistic view is 
not'likely to make much of an appeal 
to the owners of buildings who have to 
foot. the annual cleaning bill. 

Just what this bill must be is indi- 
cated by the elaborate and costly pro- 
cedure necessary in cleaning a sky- 
scraper. The work is all done by hand 
from a scaffold swung by ropes from 
the cornice of the building. This scaf- 
fold is under the control of the work- 


men as they do the cleaning, being 
shifted up or down as required by the 
ropes which run through blocks at the 
top. The work begins at the top, and 
a strip from 12 to 16 ft. wide is cleaned 
down the face of the building to the 
bottom. The scaffold is then drawn 
back to the top of the building and 
shifted into position for the next strip, 
this process being continued until all 
the faces of the building are cleaned. 
Soap and water are not sufficient for 
the purpose, and it is necessary to use 
an acid to cut the mixture of smoke, 
soot, and slime. Ordinarily, hydro- 
chloric acid is used, mixed, half-and- 
half, with water. To get an idea of the 
amount of dirt that collects on a build- 
ing in the course of a year it is only 
necessary to note the difference be- 
tween the washed and unwashed por- 
tions in the building shown in the illus- 
tration. Where a building is faced with 
glazed terra cotta such a mixture re- 
moves the dirt readily and completely, 
but even then the cost for cleaning may 
run anywhere from $500 to $2,000. If 
a building is faced with granite or 
stone of any kind, the process of clean- 
ing it becomes much more complicated 
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and expensive, since the dirt sinks into others have had a microscopic layer of 
the pores of the stone. Some such stone removed by a sand blast, the cost 


A Chicago Skyscraper 
with Its Face Half 
Washed 


buildings have been cleaned by being by either method running into thou- 
brushed over every inch of their surface sands of dollars in the case of a 
with fine steel-wire brushes, while large building. 
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ELECTRIC-COMPRESSED-AIR 
TOOLS FOR SCULPTURE 
The use of compressed-air tools for 


sculpture, the compressed air being 
best produced by electricity, is becom- 


Copyrighted by N. Y. Edison Co 
A Shield of New York State Chiseled in Marble 
by Means of Compressed-Air Tools 
ing more and more common. The 
illustration shows a worker in a New 
York studio using a finishing tool on 
a marble shield of New York State. 


STEREOPTICON PROJECTS 
PICTURE POSTCARDS 


A picture-projecting machine which 
will project scenes shown on ordinary 


The Machine Arranged for the Projection of Picture 
Postcards and Like Opaque Objects. The Diagram 
Shows How the Picture on a Postcard is Projected 
postcards, and the like, as well as the 
transparent plates made for such pur- 


poses, and, with its numerous acces- 
sories, can also be used for projecting 
motion pictures, has been brought out 
in France. It is in the projection of 
opaque objects, such as picture post- 
cards, however, that the interest lies. 
The diagram shows the arrangement. 
The card is placed on a flat, hinged 
support in such position that the pic- 
ture upon it is caught by a mirror 
located in direct line back of the lens. 


SHOE LEATHER FROM HORSE 
HIDE 


Although of little importance as 
compared with cattle hide, horse hide 
does play a considerable part in the 
tanning industry of: this country, and 
is made up in different varieties of shoe 
and glove stock. Only what is known 
as “front,” however, is used by the 
tanners in this country, the “butts” be- 
ing exported to Russia. The “front” 
or forward portion of the hide consists 
of the head, neck, fore legs and down 
to a point within 19 to 24 in. of the 
stock of the tail. What is known as a 
“shell” exists in the back portion of the 
hide. This is a tough piece of cartilage 
lying under the hide and above the 
flesh on the rear portion of the animal, 
on either side of the backbone. It is 
connected with the outside cuticle in 
such a way as to make it practically a 
part of the hide and unremovable ex- 
cept by paring off or shaving down by 
hand, which is such a difficult and ex- 
pensive operation that it cannot be 
done profitably in America. 

The method applied in Russia, which 
is the big market for the back portion 
of horse hides, is to leave it in the tan 
vat until the tannin has penetrated 
partly into the shell, when it is tempo- 
rarily removed and the portion tanned 
shaved off. Then it is put back in the 
tannin again until a perceptible depth 
has been tanned, and the operation is 
repeated until the shell has been pared 
down to the required thickness. The 
outside cuticle, or hair side, of the hide 
is the first to become tanned, and that 
portion of it covering the shell is 
entirely removed by shaving. When 
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the shell itself has been pared down 
to the required thickness it becomes a 
beautiful piece of leather, which, being 
nonporous, is practically waterproof 
and of a texture somewhat on the or- 
der of the old-fashioned wax calf. This 
leather, known to the trade as “cor- 
dovan,” is capable of attaining a high 
polish, and is used for shoe-upper 
stock and for military boots. 


CURIOUS MONUMENTS IN CHI- 
CAGO CEMETERY 


These curious grave “stones” may 
be seen in a Chicago cemetery. They 
are boxlike structures with glass 
fronts. Within these memorials, 
which are about 3 ft. in height, 2 ft. 
wide, and from 8 to 12 in. in depth, 
may be seen photographs of the de- 
ceased, wax flowers, doves, and the 
like. In one of them, which stands 


Grave Memorial Containing 
Dolls and Other Playthings 


Boxlike Monuments Con- 
taining Wax Flowers 
and a Dove 


on the grave of a 14-year-old girl, are 
dolls and other playthings dear to her 
in life. 


New York City now has over 500,- 
000 telephones, which is more than 
double the number in London. 
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OIL-BURNING PACKET-LINE 
BOAT IN HOLLAND 


An oil-burning passenger boat, the 
“Alkmaar,” capable of carrying 1,500 


Above: The “Alkmaar” on the River Zaam 
Below: Engine Room of the “Alkmaar” 


passengers, is in regular operation on 
the river Zaam between Amsterdam 
and Alkmaar in Holland. This boat 
has three propellers, each of which is 
operated by a 90-hp. oil engine, run- 
ning at 280 revolutions per minute. 
Since the allowable draft in this por- 
tion of the river is only 5 ft. 5 in., oil 
engines were installed in the boat on 
account of their lightness in compari- 
son with steam-engine and _ boiler 
equipment. The speed of the boat is 
1114 miles an hour. 


AUTOMOBILE-DRIVEN HOME- 
MADE CONCRETE MIXER 


By utilizing the parts of an old auto- 
mobile and a 6-ft. section of a vessel’s 
smokestack, a Los Angeles cement 
contractor has built a concrete mixer 
that does the work of a $200 machine, 
and the cost to him was only $30. The 
parts were selected by him from the 
junk heap of a wrecking company and 
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Ingenious Homemade Concrete Mixer Driven 
by Automobile 


include three automobile wheels, part 
of the chassis of the same, a couple of 
wagon springs, the gears from a dis- 
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carded machine, and the section of 
smokestack. The cylinder is fitted on 
the inside with a series of metal flanges 
set at an angle. The concrete mate- 
rials are shoveled in at the upper end 
and water is supplied through a 4-in. 
pipe which extends down the cen- 
ter of the smokestack and is fitted 
with a spray attachment at the lower 
end, moistening the mixture just before 
it leaves the cylinder. The gears are 
set on the outside of the cylinder, and 
the smaller cog wheel is attached to the 
frame below and is operated by a shaft 
with an auto wheel at its outer end. 
Motive power is supplied by the con- 
tractor’s automobile, which is jacked 
up and connected by a belt of ¥4-in. 
manila rope. The mixer is conveyed 
to the place of operation by being at- 
tached as a trailer to the automobile. 


LABORER’S COTTAGE MADE FROM BOX CAR 


Some of the leading railroads are 
converting old box cars into cottages 


the trucks were covered. A new roof 
covered with roofing paper was built 
over the old one, the 


With Slight Alterations This 
Car Becomes a Comfortable 
Cottage 


for their section forces 
and other track labor- 
ers, by means of sim- 
ple and inexpensive al- 
terations. A_ typical 
example is shown in 
the illustration. In this 
case the car was run 
off on an abandoned 


sliding door on one side 
of the car was boarded 
up and a new door 
was cut in the oppo- 
site side of the car. 
Windows were then 
cut as shown and a 
small but comfortable 
porch was built, for 
which a railroad tie of 
extra thickness forms 
the step. In the inte- 


piece of track and the 
earth was filled in until 


The Old-Style Reoréin ng Car with Its Many Discomforts is Being 
Replace 


by the “Box-Car Cottage’”’ 
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rior, berths are arranged as in a Pull- 
man car, while a stove placed in one 
end serves both for cooking and for 
heating. Such a cottage, while prac- 
ticable only for laborers who are to 
remain in one location for a consider- 
able time, is a distinct advance over 
the old-style boarding car. 


SPARE-TIRE SPACE FOR 
ELECTRIC SIGNS 


Mention has been made before in 
this magazine of the use of electric 
signs on auto- 
mobiles, one in- 
stance being the 
placing of an 
“animated” sign 
on the sides of 
a delivery auto- 
mobile in Bos- 
ton. In this illus- 
tration is shown 
a new idea. The 
head of an auto- 
mobile agency in 
Milwaukee put a 
piece of frosted 
glass in the bot- 
tom of a cheese 
box, attached two electric bulbs to the 
inside, wired them to the tail light, and 
then hung this outfit in the center of 
the spare tire at the rear of the ma- 
chine. Any suitable inscription can be 
placed on the frosted glass. He got his 
idea from the signs that are hung on 
the back of the platforms of the obser- 
vation cars of several of the western 
railroad systems. 


BULLDOG AS MOTORCYCLE 


COMPANION 
A bulldog that answers to the name 
of “Brick” is known to all Fort 


Wayne, Ind., as an. enthusiastic motor- 
cyclist. Seated on the package con- 
tainer above the rear wheel of his 
owner’s machine, this dog is seen every 
day riding up and down the principal 
streets of the city. His appearance 
always creates interest, and judging 


This Bulldog is an Enthusiastic Motorcyclist 


by the satisfied expression on his face 
as he whizzes by, he not only enjoys 
the ride hugely, but is also pleasea by 
the sensation he creates. 


SEAMLESS-STEEL LAUNCH FOR 
CRUISING 


The seamless-steel cruising launch 
shown in the illustration is now being 
manufactured by an English boat- 
building company. This launch is 49 


The Hull of This Launch 
Consists of Two Sheets of 
Steel, Riveted to a Steel 
Keel Bar 


ft. long and has a beam of 8 ft. 6 in. 
The hull is made of two sheets of steel 
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pressed into shape and riveted to the 
steel keel. The motive power consists 
of two 15-hp. engines which drive the 
twin screws. This launch is rated at 
a shed of 11144 miles an hour. 


POPULAR MECHANICS 


amount of saline material has accumu- 
lated on and beneath the floor of this 
low-lying desert on the southeastern 
border of California. Three test wells 


‘were placed in the area of smooth salt 


With This Pneumatic Riveter the Rivet Head 
is Formed under a Pressure of 100 Tons 


A POWERFUL PNEUMATIC 
RIVETER 


A pneumatic riveter that exerts a 
pressure of 100 tons on the rivet when 
the air pressure in the cylinder is 100 
Ib. per square inch is a striking feature 
in heavy machine installation. This 
riveter has a reach of 14 ft. and a gap 
of 12 in. By means of a system of tog- 
gle and plain levers, the metal is upset 
at a high speed, while the rivet is 
headed and finished at a slow speed, 
giving the metal time to flow and set 
properly. 


THE POTASH DEPOSITS OF 
DEATH VALLEY 


Tn the country-wide search for solu- 
ble potash salts, so much needed in the 
manufacture of fertilizer, for which 
America now has to rely on the prod- 
uct of German mines, the U. S. Geo- 
logical Survey recently turned its 
attention to Death Valley. A vast 


in the lowest depression of the valley 
and a fourth in the area of rough salt 
20 miles north of the first three. The 
records of all four show that the valley 
is underlain by alternate layers of silt 
or clay with layers of rock salt. The 
potash content was not unusual in any 
way, being close to the average gen- 
erally found in natural basins of desert 
regions. Segregation of potash has 
occurred perhaps in the several layers, 
but on a scale so small as to be of 
doubtful importance. Unless a vast 
body of material has been deposited at 
one time during a single period of 
desiccation there is little chance for the 
various dissolved constituents becom- 
ing segregated on a large scale. 


(Construction of the Peter-the-Great 
fortress, the greatest fortress in the 
world, designed for the protection of 
St. Petersburg, Russia, has begun. 
This fortress will consist of a chain of 
island forts extending across the Gulf 
of Finland, a distance of over 38 miles. 
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AUTOMATIC SURVEYING 
INSTRUMENT 


An automatic surveyor which, oper- 
ated by one man, will do automatically 
the work of the usual surveying party, 
is drawing the atten- 


The stake-setting mechanism com- 
prises a magazine filled with steel 
stakes, or markers, which are fed au- 
tomatically into a barrel and shot into 
the ground by a powerful spring. The 
mechanism may be set to discharge the 


tion of engineers, It 
not only takes the 
grades, but measures 
the horizontal dis- 
tances, drives the prop- 
erly marked stakes 
along the line every 50, 
100, 200, or 400 ft.; and 
produces a complete 
profile map of the line 
of survey. 

While the instrument 
is quite complicated, 
the operation of it is 
simple. record 
sheet is placed on roll- 


ers which move it past 
a pencil at a speed pro- 
portioned to the rate of 
travel of the instrument, the complete 
record and data being taken by draw- 
ing the vehicle over the line of survey. 
The motions required to produce the 
records are mostly obtained through 
the use of friction disks, the rate of 
movement of the pencil being con- 
trolled by a pendulum. The pencil is 
displaced vertically in the same pro- 
portion to the vertical ascent or descent 
of the vehicle as the relation between 
the speed of the record sheet and that 
of the instrument. 


An Automatic Surveyor Which Makes a Record of the Changes 


in Gradient and Sets the Stakes 


stakes at any given distance apart. 
Magnets having electrical connection 
direct to the level, trip the instrument, 
stamping upon the recording sheets the 
stations or stake-setting points at 
the same instant the stakes are set in 
the ground. 

The capacity of the automatic sur- 
veyor, or level, is 15 to 20 miles per 
day, depending upon the condition of 
travel and the roughness of the ground 
passed over. The machine is partic- 
ularly adapted for preliminary surveys, 


WIRE-WHEELED MOTOR CARS 
WIN RACES 


While no records were broken at 
the international automobile races at 
Indianapolis on Memorial Day, the re- 
sults of these races will probably have, 
in an indirect way, an important effect 
on the American automobile trade. 
American manufacturers have gener- 
ally favored the wood wheel, although 
the common practice in Europe is to 
use wire wheels. Out of the 27 cars 
entered in the Indianapolis races, 14 


were equipped with wire wheels, and 
it is a significant feature, from the 
manufacturer’s point of view, that out 
of the 10 that finished within the 
money, six, including the winning car, 
were wire-wheeled. 


soundness of aluminum-welded 
joints may be tested by placing in 
water, according to a German inventor. 
If bubbles of gas are seen within 48 
hours, it is a sign that the welding 
was badly done. The gas given off is 
hydrogen. 


SS 
| 
| 


AUTOMOBILE HEADLIGHT 
DEFLECTOR 


A new headlight deflector for auto- 
mobiles, which reminds one of the 


A Helmet-Like Visor for Shutting Off Part 
of the Light 


visors worn by knights of old, moder- 
ates the illumination. It is so mounted 
that by turning the pivoting member 
the sections may be lowered or raised 
one by one. The upper half of the 
lamp is blinded by it and the rays are 
deflected downward, while the lower 
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portion still affords sufficient light to 
illuminate the road. A cable from the 
dash operates the visor. 


SOUND WAVES TELL COURSE 
OF PASSING SHIP 


A device for determining the direc- 
tion of movement of a passing ship in 
time of fog or darkness gave satisfac- 
tory results in recent tests at Liver- 
pool, England. This apparatus. simply 
registers the directions from which the 
sound waves come in successive blasts 
of a steam whistle or fog horn. The 
receiver, mounted in the rigging of the 
receiving ship, is shaped like a drum 
and has cells each of which is sensi- 
tive to sound waves coming from one 
direction only. These cells are elec- 
trically connected with small electric 
lamps on an indicator board, a lamp 
being lighted as the corresponding cell 
receives a sound impression. By the 
consecutive lighting of these lamps 
the course of the passing vessel is cal- 
culated. In case signals are heard 
from several ships simultaneously, 
groups of cells for certain directions 
can be switched out as required. 


A Christian Church in China 
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A SUBURBAN COTTAGE OF MODERATE COST 
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A feature of this plan is the plaza or low veranda at the corner farthest from the road, giving a 
comfortable and airy outdoor living room, entirely screened from the view of passers-by. If placed in 
the relation to the compass indicated on the plan, every room will get some direct sunlight every day. 
The high-pitched roof makes the design especially adaptable to northern latitudes with heavy snowfalls. 
The interior arrangement of both floors is ingenious in the number of rooms provided in a small space. 


CTen new electric locomotives, devel- € Out of 110,954 men employed in and 
oping 1,400 hp. each, and capable of about quarries in the United States 
hauling a 1,000-ton train 60 miles an during the year 1911, 188 men were 
hour, have been built for the New York killed, the death rate being 1.69 per 
Central Railroad. 1,000 men employed. 


Norman Biard Baker, Architect, Forest Hills, N. ¥ 
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A SIMPLE STABILIZER FOR 
AEROPLANES 


A simple and apparently effective 
stabilizer for aeroplanes is shown in 
the accompanying illustration. In a 
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GREEN PASSENGER CARS FOR 
PANAMA 


All the cars in the passenger service 
of the Panama Railroad are to be 
painted a dark olive green, in place of 
the chrome yellow 
which has been in use 
for the past three years. 
Yellow was made the 
standard in 1909 after 
a year’s comparative 
test of yellow, green 
and Tuscan red. The 
yellow was adopted in 
the belief that it would 
deteriorate and change 


color less than the oth- 


er two. The particular 
green adopted, how- 
ever, which is the same 


Automatic Device for Stabilizing an Aeroplane 


closed tube, the bottom of which slopes 
toward the center, is placed a steel ball. 
When the aeroplane is on a level keel 
the ball remains in the center of the 
tube, but when any tipping takes place 
the ball rolls to the lower end. In 
doing this it strikes the projecting arm 
of a horizontal slide bar, which,-in turn, 
operates valves that control the com- 
pressed air used for warping the 
wings of the aeroplane. When the 
aeroplane is restored to a level keel 
the ball rolls to the center of the tube, 
and, through the action of springs, the 
valves, and with them the wings, are 
restored to their normal position. In 
order to prevent the ball from shifting 
unnecessarily from slight variations in 
level, a depression, in which the ball 
rests when not in action, is provided 
at the center of the tube. A lever 
enables the operator to tilt the tube 
artificially when required for making a 
turn. 


@An order has been placed for 300 tons 
of armored aluminum cables for use as 
feeders in the street-railway system of 
Paris. These cables are intended for 
operation at 500 volts. 


as that used as a stan- 
dard for Pullman cars, 
was used on two pri- 
vate cars and two pay 
cars, on which it was found to grow 
dark less rapidly than the yellow, and 
to show less contrast when spots were 
retouched. 


HIP-POCKET FISH STRINGER 


This ingenious fish stringer is com- 
posed of a piece of No. 10 gauge nickel- 
steel wire snapped at each end to a 
leather handle. 

A strap is pro- 
vided for carry- 
ing the stringer 
on the shoulder 
and for fastening 
it to the seat of 
a boat or the 
root of a tree. 
The wire can be 
unsnapped in an 
instant to add 
another fish to 
the string, and { 
can be fastened 
again as quickly. / } 
It is strong 
enough to hold a Ii P 
40-lb. string of 


fish. 
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MECHANICAL APPLIANCE FOR 
MILKING COWS 


In Australia the old-style insanitary 
and primitive methods of handling 
milk are being abandoned for appli- 
ances that perform the various opera- 
tions in a cleanly and expeditious man- 
ner. One of these appliances is the 
milk releaser shown in the accompany- 
ing illustration. With this apparatus, 
which operates on a vacuum principle, 
the milk from each cow is collected 
separately. In operation, the attendant 
adjusts the apparatus to the cow, when 
the reversing of one air cock is all the 
attention necessary to milk the cow 
and discharge the contents of the re- 
ceiver into a pipe leading to the dairy. 
A graduated glass fitted to the receiver 
enables the attendant to record the 
yield of each cow, while drip samplers 
provide for collecting composite sam- 


Machine Does Work of Old-Time Milk Maid 


ples of each cow’s yield, for analysis. 
At no time, between the cow and the 
can, is the milk exposed to the air. 


DISAPPEARING TOP FOR 
AUTOMOBILES 


A disappearing top, primarily de- 
signed for automobile bodies con- 
structed especially for it, but capable 
of being fitted to any car, is being in- 
troduced to the automobile world. The 
disappearing supports or bows are 
made of brass tubing and are kept in 
position by sockets preferably fitted 
into the body before the upholstering is 
puton. When the top is down some of 
the supports disappear into the body, 
some act as railings around the seats, 


and two serve as a frame for the wind- 
shield. The top is built of light bal- 
loon silk which will fold up into a 


A sMcopeestiog Top, the Supports of Which Sink 
into the Body o "the Car or Form Railings 
around the Seat and Windshield 
small space. It is fitted to the sup- 
ports by special fasteners, which allow 
it to be readily removed for storage 
under a seat. This top may be put up 
or taken down easily by one person in 

a short time. 


SAFETY-SIGNAL DEVICE LOCKS 
SHIP’S WHEEL 


A safety attachment for a_ ship’s 
steering gear has been devised to pre- 
vent the possibility of mistakes in 
the transmission of helm orders by the 
navigating officer on the bridge to the 
quartermaster in the pilot house. The 
apparatus consists of an auxiliary con- 


Diagram of Auxiliary Safety Connection in a 
essel’s Signaling Apparatus 


nection between the bridge levers and 
the wheel-house indicator which locks 
the steering gear so that it cannot be 
turned in a wrong direction. 
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A decided novelty in the way of orna- 
ments consists of 
small gold or 
silver attach- 
ments for the 
marginal edges 
and corners of 
collars and cuffs. 
Gold or Silver Ornaments These attach- 
Applied to Collars ments are _ so 
made as to be 
easily and quickly applied or removed. 
A simple device for releasing a 
sna ed fish / 
the illustration. 
In applying, a 
stout line by 
which the re- 
leaser may be 
drawn back is 
tied to one side, 
the weight is 
unscrewed as 
shown, the fish 
line is inserted 


A Weight for Releasing 
a Snagged Fish Hook 
and the releaser 
is closed. The 
releaser al- 
lowed to slide 
rapidly down the 
fish line, striking 
the hook forcibly. 
A novel 
The Comfort ofa Clothes clothes hanger 
Closet for the Camper designed for the 
convenience of campers consists of 
a 36-in. web 
strap having a 
slide buckle and 
carrying brass 
hooks and trim- 
mings. This de- 
vice can be fitted 
to any tree or 
post up to the 
limit of length of 
the strap. 
By the use of 
a simple holder, 
as shown, an 
electric iron, simply turned upside 
down, becomes an electric heater, or 


An Electric Iron Made 
into a Stove 


NOVEL AND PRACTICAL THINGS FOR DAILY USE 


stove, and may be used for heating 
water and for 
other purposes 
where only a 
small heater is 
needed. 

Curious little 
flower sticks 
topped by carved 
wooden figures 
of men and wom- 
en and birds, de- 
signed for use in 
tying up plants in need of temporary 
support, are a 
late novelty that 
will be of inter- 
est to amateur 
gardeners. The 
sticks are from 
18 to 20 in. high, 
and, even when 
not a necessity, 
tend to give a 
touch of humor to what might other- 
wise be a too prim flower bed. 

A recent 
French novelty 
is a safety door 
lock intended for 
the use of travel- 
ers. This device 
has a hook that 
is insefted into 
the bolt hole as 
the doorisclosed. 
The pressure of the door holds this 
hook in place, while a fastening, in- 
serted in an opening in the device as 
shown, holds the door in place so that 
it cannot be opened from the outside. 

A novel type 
of dipping spoon 
has been placed 
on the market by 
a French manu- 
facturer. As this 
spoon is lowered 
into the soup or 
other liquid it 
is filled through 
the channel leading from the bottom of 
the bowl, the upper part of the bowl 


Adding a Touch of 
Humor to a Prim 
Flower Bed 


Safety Door Lock 
for Travelers 


No Skimming Necessary 
When This Spoon is Used 


A Combination Floor, 
Window and Furniture 
Cleaner 


\ 


fected, has a row 
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serving to prevent the entrance of any 
of the scum into the spoon. 

A combination floor, window and 
furniture cleaner 
is shown in the 
accompanying 
illustration. The 
change from one 
cleaner to anoth- 
er is quickly and 
easily made by 
means of clamps 
or screws. 

Bottle  clean- 
ing is made easy 
by the simple ro- 
tating brush shown in the illustration. 
Each of the prongs of this device forms 

ey ™~ a spring, so that 

YY ; it will fit and 
thoroughly clean 
almost any shape 
of bottle. The 
two brushes 
pointing inward 
Vegetables and Salads the lower 
ends of the 

prongs are designed for cleaning the 
raised bottoms with which some bot- 
tles are provided. 

A roller cutter 
for vegetables, 
salads, etce., 
which has_ re- 
cently been per- 


Device That Makes 
Bottle Cleaning Easy 


of circular knives 
mounted on a 
shaft, which, as 
shown in the il- 
lustration, is carried on a frame of 
convenient size and shape. 

Two rotating disks, between which 
the knife blade is placed, form the es- 
sential feature of a knife-cleaning ma- 
chine recently 
placed the 
market. In op- 
eration a mois- 
tened abrasive 
powder is 
sprinkled on the 
workas required. 
._ On account of the annoyance and 
difficulty often experienced in picking 


A Novel Type of 
Knife Cleaner 


Automatic Change Tray 


up change from a counter or rubber 
pad an automatic change tray is being 
introduced. By slightly tipping the 
device, as shown 
in the illustra- 
tion, the change 
is made to slide 
off the tray into 
the hand. The 
device is so 
weighted as to 
return to a level 
position when 
released. 

For  prevent- 
ing the turning 


\ 
\ 


A Key Lock That Is 
Proof Against the 
Burglar’s “Jimmy” 


of a door key by 
means of a 
“jimmy” or other 
instrumenta 
simple but ef- 
fective key lock 
has been devised. 
The key is 
placed between 
the two flat sur- 
faces of the lock 
and is held in 
place by a pin. For support, the key 
lock is provided with a flat tongue 
which is inserted 
in a slotted open- 
ing in the door 
lock. 

simple at- 
tachment which 
converts an or- 
dinary coffee 
pot into a perco- Light 
lator is shown in 
the-illustration. The principle of this 
device is that when the water in the 
coffee pot begins to boil it passes up 
inside the tube 
percolates 
at high tempera- 
ture, through the 
sack of coffee at- 
tached to the 
opening of the 
tube. 

A minute elec- 
tric light placed 
on the blade holder of a safety razor is 
_a recently perfected novelty designed 


Ordinary Coffee Pot 
Made into a Percolator 


A Handy Implement 
for Shaving Ice 
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for the man who shaves himself. Cur- 
rent for the light is supplied by a small 
storage battery carried in the handle of 
the razor. 

The ice-shaving cup shown in the 


illustration will be found convenient 
in shaving ice for the sick room, or for 
icing fruits, drinks, etc. A fine or 
coarse shaving is secured by regulat- 
ing the pressure on the blade. 


A MOTOR-DRIVEN DEVICE FOR 
CLEANING SHIPS 


A motor-driven apparatus for clean- 
ing the sides and bottoms of ships, 
without drydocking the vessels and re- 


ASS 


A Motor-Driven Ship Cleaner 
y~-1 That Works Like a Street Sweeper 


TELEPHONE SERVICE FOR 
BENEFIT OF MOTORISTS 


A telephone line, with road stations 
at every mile, is to be installed along 
the 100 miles of road between Atlanta 
and Macon, Ga., for 
the convenience of 
motorists. This road 
is traveled, it is said, 
as much as any other 
stretch of 100 miles in 
the south. Each sta- 
tion is a “jacket” upon 
a telephone pole, into 
which the plug of a 
one-piece instrument, 
combining a_ receiver 
and transmitter, is in- 
serted. The jacket 
will be protected from 
vandalism by a locked 
metal door, which can 
be opened by a_ uni- 
form key. ‘The one- 
piece instruments are 
tiny affairs which can 
be easily stowed away 


moving by hand the barnacles, scale, 
etc., which become attached during 
long voyages, has been invented by an 
Australian. The cleaner, which con- 
sists of an electric motor, inclosed 
within an air-tight casing surrounded 
by a drum upon which is mounted a 
circular brush, is held against the ves- 
sel, moved down one side of the ship, 
across the bottom, up the other side, 
and back and forth in this manner by 
means of a cable attached to a wind- 
lass on each side of the ship, until the 
entire length of the vessel has been 
cleaned. 


GA press weighing 12.000 tons has 
heen manufactured in England for 
bending armor plate. 


in a car. The pushing 
of the plug into the jacket results in an 
automatic connection with the nearest 
exchange. The keys to the jacket will 
go with the instruments to all lessees 
of the service. 


COMBINED MICROSCOPE AND 
TELESCOPE 


An exceedingly practical instrument 
for naturalists is shown in the accom- 
panying illustration. It is a combina- 
tion, comprising 


a telescope, a mi- 
croscope, and a 


sho r t-distance 
whl 


telescope. When 
taken from its 


leather case, which is 6 in. long, this 
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instrument resembles an ordinary tele- 
scope having four joints or sections, 
which may be extended to a length of 
15 in. In this form it may be em- 
ployed as a telescope, giving a mag- 
nification of about eight diameters. By 
unscrewing the eyepiece cap and tilt- 
ing the instrument to one side, an inner 
tube is caused to slide out. This por- 
tion, when used separately. forms a 
compound microscope, capable of mag- 
nifying 12 diameters. It contains, at 
the eyepiece combination end, two con- 
vex lenses, with a large aperture, or 
stop, in between. At the object-glass 
end are also two convex lenses. When 
this part of the combination is to be 
used as a short-distance telescope. the 
microscope section is replaced in 
the body of the telescope. Leaving the 
eyepiece unattached, this section is em- 
ployed as a fifth joint, and, with cor- 
rect focus, will magnify objects at a 
distance of 4 ft., 20 diameters. 


STEERING GEAR FOR MOTOR 
TRAINS 


Mechanism for steering the trailers 
of motor trains, whereby one wagon is 
made to follow the one ahead in round- 
ing curves, is shown in the accompany- 
ing diagram. When the front wheels 
turn in one direction the rear wheels 
turn just as far in the other, by reason 
of the crossed rods connecting the front 


~ Mechanism by Means of Which 
One Wagon of a Motor Train 
is Made to Follow in the Tracks 
Mi of the Wagon Ahead 
and rear axles. The means of connect- 
ing the rear axle of one wagon with 
the front axle of the wagon following 
is likewise shown. 


A RAILROAD-SPIKE 
PULLER 
This railroad-spike puller is attached 
to the rail by means of two hooks, 
one extending down from each side of 


A Railroad-Spike Puller That can be Operated 
in Various Positions 


the upright foot of the machine. A 
clawlike attachment clamps the head 
of the nail, which is withdrawn when 
the necessary amount of pressure is 
brought to bear upon the lever ex- 
tending across the track, as shown. 
The hooks also enable the device to be 
moved along the top of the rail, from 
spike to spike, without lifting the 
puller, which may be operated outside 
of rail, beneath cars, upon trestles, and 
between guard rails. 


PUSH BUTTON GIVES RETURN 
SIGNAL 


An electric push button so devised 
that it will give a return signal has 
been invented by a Norwegian elec- 
trician. The contrivance is simple and 
may be attached to any push button 
connected with an electric bell. An 
electromagnet, directly behind the 
push button, gives a dull, buzzing 
sound when the person called re- 
sponds. Besides assuring the person 
pushing the button that he has been 
heard, the device saves the person 
called from the annoyance of listening 
to repeated ringings. 
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UTILIZING THE WEIGHT OF 
THE BICYCLE RIDER 
Utilizing the body motion and weight 


of the bicycle rider as auxiliary power 
for the propelling of the machine is 


: A Bicycle 

Z ~~ Which may be Driven 
by the Weight 

of the Rider on the Saddle 


made possible by the arrangement here 
shown. The auxiliary driving mechan- 
ism comprises a toothed saddle support 
operating a little wheel connected by 
pulley to the axle of the bicycle’s driv- 
ing wheel. The saddle is driven down 
by the weight of the cyclist and is re- 
turned by an adjustable spring located 
in the sleeve. A bolt locks the saddle 
support when the auxiliary driving 
mechanism is not in use. The pedal- 
drive may be of the free-wheel type, 
so that the auxiliary mechanism alone 
may be used. 


WASTE OF CONDEMNED MILK 
UNNECESSARY 


It is the custom of officials in many 
cities to condemn milk because of the 
failure of the milk dealers to comply 
with certain temperature standards. 
Usually this milk is disposed of by 
emptying it into the gutter. The Dairy 
Division of the Bureau of Animal In- 
dustry, U. S. Department of Agricul- 
ture, has recently conducted some ex- 
periments in order to devise a practical 
method of denaturing this milk so that 
its sale as market milk may be pre- 
vented and yet leave it in a condition 
suitable for animal feeding. In these 


experiments a solution made from 
powdered rennet was used, and 2% oz. 
of the solution was added to 10 gal. of 
condemned milk. The tests were made 
in a room where the temperature was 
80 deg. F., which is about the tempera- 
ture of the air in summer when most of 
the milk is condemned. 

The tests showed that this solution, 
added to 10 gal. of milk at a tempera- 
ture of 53 deg. F. or higher, gives 
satisfactory results under ordinary 
conditions, without the disadvantages 
pertaining to the other methods which 
have been tried. 


SIGNBOARD FOR LOCATING 
STREET CARS 


A car-locating board, designed for 
street-car managers, is divided into 
columns lettered to indicate all the 
divisions of both the city and subur- 
ban lines; also to show the number of 
cars held for orders, disabled in the 
shops, or in the car barn. Opposite 
each column is a row of holes for the 
insertion of pins or plugs to represent 
the cars. Each plug bears on its face 
the number of a certain car, and as 
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Signboard for Keeping Tab on Street Cars 


the cars are shifted from one division 
to another, or moved from one part of 
the city to another, the plugs are 
changed accordingly. 
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THE RESCUE 


(Being an account of the further adventures of Katherine Kite and Billy Bird. whose flight to the planets, where 
they were stranded for lack of gasoline, was poetically described in the May Popular Mechanics Magazine.) 


“If I could fly, I would never sigh,” 
Groaned Billy, in distress ; 

“ But I would soar to Katherine’s shore 
And ask her me to bless. 


“Alas!” said he, “’tis not to be; 
Here, here I must remain; 

Though time shall end and planets rend, 
I am a moonstruck swain.” 

* ok * * 


Far, far below, through rain and snow, 
He saw a rushing form 

That larger grew as on it flew, 
Resistless in the storm. 


On, on it came—no smoke, no flame, 
No sparks, no gleaming trail ; 

And Billy saw, with unmixed awe, 
The Inter-Planet Mail. 


Direct from Mars was a train of cars, 
Of which he counted five, 

All coming true, bold Billy knew, 
To rescue him alive. 


By EDMUND CECIL HUBBELL 


awaer Katherine Kite tried all her might 

To leave her shining moon; 

But for her machine there was no gasoline, 
So she wept from noon to noon. 


No hope in sight, long hours of fright 
Made Billy Bird despair ; 

And he said, “I fear I must stay here 
Marooned in Saturn air. 


At Billy’s moon they paused quite soon 
And scooped him up aboard 
With his machine, sans gasoline, 
To treat him like a lord. 


Then Billy said, “The girl I'd wed 
Is on yon silver ball; 

She’s Katherine Kite, of Earth, all right, 
My life, my love, my all.” 


With electric speed, great power of need, 
Drawn from the open air, 

The Martian Mail in teeth of gale 
Saved Katherine, sweet and fair. 


Next, gasoline for each machine 
Came with a Martian cheer; 

So Billy, bright, with Kate, took flight 
And safely landed here. 


Now comes the bliss of wedding kiss 
For Billy Bird and bride; 

But, now sedate, they’ll tempt not Fate 
With another starry ride. 
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MIRRORS TELL CHAUFFEUR 
WHEN TAIL LAMP IS OUT 
A rear-light reflector, invented by a 


British motorist, permits the chauffeur 
to see at a glance, without leaving his 


A Rear-Light Warning Device for Automobilists 


seat, whether the tail lamp is burn- 
ing or not. The device consists of a 
pair of small mirrors, one of which, 
mounted on the dashboard, catches the 
reflection from the rear glass. 


CHANGES IN TEMPERATURE 
AFFECT FURNITURE 


One of the questions most often 
asked furniture dealers today is: “Why 
cannot the modern furniture manufac- 
turers make as good furniture as the 
old-time cabinetmaker?” In answer- 
ing this question, a writer in the Up- 
holsterer magazine says that it is rea- 
sonably safe to conclude that the prin- 
cipal fault, if not the entire fault, with 
present-day furniture, is accounted for 
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Sud- 
den changes of temperature will bring 
about an ultimate deterioration of the 


by the present method of living. 


best furniture construction. Coupled 
with the convenience of steam heat there 
has developed a fondness for fresh air 
in living rooms as well as in sleeping 
quarters. As a result, the finest furni- 
ture in the modern home is subjected 
to changes of temperature to which the 
furniture of other days was never ex- 
posed. 


LARGEST HYDROELECTRIC 
STATION IN EUROPE 


‘The hydroelectric station being con- 
structed at Nore Falls, in Numedal, 
Norway, will be the largest in Europe, 
as it will develop 216,000 hp. It is 
being built by the government and will 
deliver current to the capital, Chris- 
tiania, and to the southern provinces 
of Norway. The power house, 525 ft. 
in length, is located at the foot of a 
mountain. The water will reach it 
through a 37-mile flume, leading from 
the reservoir located on the other side 
of the mountain, in the Nume Valley. 


POCKET CHECK BOOK OF 
CONVENIENT FORM 


A handy form of pocket check book 
issued to depositors by a Chicago bank 
contains 25 checks foided as shown in 
the illustration, so that the complete 
book occupies a space only 3 by 4%¢ in. 


Checks Folded to Convenient Size 


in size and ;; in. thick, thus being par- 
ticularly adapted for carrying in a 
lady’s shopping bag.’ 
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A TYPEWRITER OF MUSIC 
SCORES 


The typewriting of musical scores 
is now made possible by a machine that 
has appeared on the French market. 
The same machine may be used for 
ordinary typewriting in several lan- 
guages, the letters and numerals, and 
the musical characters or signs being 
carried on small drums. The drum for 
writing music contains 84 signs, which, 
singly or in combination, produce all 
the characters necessary to write a 
complete score within a range of 614% 
octaves. The treble or violin clef, for 
instance, is written by four operations, 
the bass clef in three, etc., even the 
staff itself being written on the ma- 
chine. The characters are not written 
side by side as usual, but in a vertical 
line. The musical characters are all 
marked on the keys of the machine 
along with the letters and other signs 
of the written language, in a different 
color. This arrangement is made pos- 
sible by a simple mechanical device 
connected with the shaft of the roll 
holding the paper. This device, by 
two toothed quadrants, operated by a 


small handle, regulates not only the 
height at which the character will be 
written, but also the character itself, 


writer for Writing 
usical Scores 
a small hand following the upward or 
downward motion of the handle until 
it is opposite the proper sign. Then 
the corresponding key is struck and 
the character is printed on the paper 
at the proper height. 

It is impossible, of course, to attain 
any great speed in writing music with 
this machine, but it does enable a com- 
poser to write a legible score of his 
work, together with a limited number 
of copies, at a small cost. 


RANGE FINDERS NOW AID IN TANDEM ATTACHMENT 


LOCATING FOREST FIRES 


The definite location of a small fire 
in a forest can now be ascertained by 
the use of range finders placed in look- 
out towers, erected for the purpose by 
the U. S. Forest Service, from 10 to 15 
miles apart. The mechanism consists 
of 144 vertical wires, tightly drawn, in 
a sighting hood, in the 
center of which hangs a 
plumb bob. The wires 
are numbered and the 
one in line between the 
plumb line and_ the 
smoke is noted. By 
comparison with the 
observation made in a 
neighboring tower, 


FOR BICYCLES 


The converting of an ordinary bicy- 
cle into a machine for two is made 
simple by means 
of this tandem Eva 
attachment. The t 
extra part, which " 
may be attached 


through a telephone Converting an Ordinary Bicycle into a Tandem 


service, the scene of the 
blaze is determined. The forest guards 
can then be sent straight to the spot. 


to any make of bicycle, is designed for 
ladies’ use, 
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POPULAR MECHANICS 
STANDARD WEIGHTS AND MEASURES 


The Pound and the Ton 
By FRED TELFORD 


—— pound, like the foot and the 
yard, has from time immemorial 
been a rather uncertain unit. But 
while the foot and yard are now very 
definite, the pound remains uncertain. 
We have in common use the avoirdu- 
pois pound of 7,000 grains, and the troy 
pound of 5,760 grains, the former being 
21 per cent heavier. To add to the 
confusion, the avoirdupois ounce of 
437.5 grains is about 9 per cent lighter 
than the troy ounce of 480 grains. 

As was the case with the foot and the 
yard, the first units of weight were 
natural objects. The earliest defini- 
tion of the pound of which we have 
certain knowledge was made in the 
reign of Henry III in 1266. The stand- 
ards of weight, money, and capacity 
were combined in one statement as 
follows: “An English penny, 
called a sterling, round and 
without any clipping, shall 
weigh thirty-two wheat grains 
in the midst of the ear; and 
twenty pence do make an 
ounce, and twelve ounces one 
pound, and twelve pounds do 
make one gallon of wine, and 
eight gallons of wine do make 
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a London bushel, which is the eighth 
part of a quarter.” This pound, known 
as the sterling or easterling pound, was 
therefore equal to 7,680 wheat grains. 

Our English forefathers, however, 
were not satisfied with one pound. 
They developed the heavy, or avoirdu- 
pois, pound to measure such gross ma- 
terials as hay and wheat, and the 
lighter troy pound to measure valuable 
commodities like gold. The avoirdu- 
pois pound differed widely up to 1855, 
but the troy pound soon became fairly 
definite. 

The troy pound was in use in Eng- 
land as early as 1415, and in 1497 it 
was declared the legal standard for 
weighing gold, silver, silk, and such 
valuable commodities. It was estab- 
lished in 1527 as the monetary pound. 
In 1588 a new standard 
was adopted that served 
until 1826. In 1760, how- 
ever, at the time John 
Bird prepared his yard- 
stick, a standard troy 
pound was also made. In 
1826, when the new yard- 
stick was adopted, this 
“Imperial Standard Troy 
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Pound” was also legalized. In the 
great London fire of 1834 this stand- 
ard pound, like the yardstick, was 
so badly damaged that a new stand- 
ard was necessary. Because the troy 
pound had never been in common use 
among the people, it was decided, after 
much contention, to discard it entirely. 
Parliament therefore provided in 1855 
that the standard avoirdupois pound is 
the mass of a certain piece of platinum 
marked “P. S., 1844, 1 Ib.” The same 
act defined the grain as 1/7,000 of the 
pound, and the ounce as 7g of the 
pound. This 
platinum cyl- 
inder is now kept 
in London in the 
Standards Office 
P.S. 1844 1LB. of the Board of 
Trade, and re- 
mains today the 
standard pound 
of Great Britain, 
— The troy pound 
was abolished by 
the act of 1855, 
Lilly and in 1870 a 
penalty to pre- 
vent its use was 

provided. 

It will be no- 
ticed that after 
some centuries 

of effort the 
ENGLISH STANDARD English finally 
This standard, adopted in ceased trying to 
aed find a natural 
thine greater ease in unit for their 

: standard, and 
arbitrarily selected a man-made piece 
of metal. It is also interesting to 
note that the pound as legally de- 
fined is not a weight, but a mass. The 
weight of this mass, due to the pull of 
gravity upon it, varies at different 
points upon the earth's surface, and 
under different conditions; but the 
amount of matter in it remains un- 
changed. 

The history of the pound in the 
United States shows strikingly Con- 
gress’ failure to provide an adequate 
standard. Nothing was done until 
1827. Then Albert Gallatin pre- 


pared a copy 
of the newly 
adopted English 
troy pound, and 
turned it over to 
President Ad- 
ams. This troy 
pound was legal- 
ized in 1828 as 
the standard 
unit for the 
United States 
mint in the regu- 
lation of the 
coinage. This 
standard is a hol- 
low brass weight 
of unknown vol- 
ume; and, so far 
as known, no ac- 
curate determi- 
nation of its 
weight or mass 
has ever been 
made. The of- 
ficials of the 
mint are sup- 
posed to use it 
vet, but they un- 
doubtedly em- 
ploy more con- 
venient modern 
units. 

Congress has 
never directly 
legalized any 
other standard 
of weight. In 
1836, however, it 
directed that 
copies of the 
standard troy 
pound should be 
furnished to the 
various states. 
Nevertheless the 
avoirdupois 
pound came to 
be used for 
nearly all com- 
mercial pur- 
poses. the 
absence of any 
legal standard, 
great confusion 
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resulted, and in 1850 a careful com- 
piler discovered no less than 235 dis- 
tinct pounds! 

With the passing of time the need 
of an accurate definition and a pre- 
cise standard became greater and 
greater. Congress persistently failed 
to act, so finally the matter was settled 
in another way. Two very accurate 
and carefully prepared copies of the in- 
ternational kilogram were received in 
1890. In the absence of a standard 
worthy of the name, it was provided 
by an executive order in 1893 that the 
avoirdupois pound in the United States 
shall be 10,000/22,406 of the interna- 
tional kilogram, or 453.5924 grams. 
The grain is 1/7,000 of the pound, and 
the ounce ;y, or 437.5 grains. 

By. general agreement the troy 
pound has come to be regarded as 
5,760 avoirdupois grains, but it is di- 
vided into only 12 ounces of 480 grains 
each. The ounce as a subdivision of 
the avoirdupois pound is but little used. 
It is seldom needed for practical pur- 
poses, and the metric units have prac- 
tically supplanted it in scientific work. 


POPULAR MECHANICS 


The ton is a multiple of the pound 
used for measuring heavy weights. 
The term is used so loosely, however, 
that it means but little unless a par- 
ticular ton is specified. Some of the 
tons in use in the United States are as 
follows: 

Commercial or short ton — 2,000 pounds. 

Legal or long or gross ton — 2.240 pounds. 

Gross ore ton — 2.688 pounds. 

Miner’s ton — 2.500 to 3,000 pounds 

Displacement ton — 35 cubic feet. 

Shipping ton — 40 cubic feet. 


Timber ton — 42 cubic feet. 
Register ton — 100 cubic feet. 


A great deal of confusion results also 
because of the numerous definitions of 
special tons. The tariff laws define a 
ton of coal as 28 bushels of 80 pounds 
each, or 2,240 pounds; but the Montana 
law states that a ton of coal is 261% 
bushels of 76 pounds each, or 2,0011, 
pounds. In North Dakota and Okla- 
homa 343 cubic feet of hay make a ton, 
but in New Mexico the number of cubic 
feet required changes with the length 
of time the hay has stood. Dozens of 
other examples might be cited to show 
that the ton is anything but a definite 
unit. 


LANDING CARS FOR 
DIRIGIBLES 
The many difficulties, often resulting 


in accidents, attending the landing of 
dirigibles and the maneuvering of the 


Small Cars Designed for Use in Landing Dirigibles 


unwieldy craft in and out of the 
hangars, have led to the construction 
in Germany of landing cars. One of 


these is a car of considerable length, 
provided with pneumatic side cushions, 
to which the dirigible is lashed after it 
has been hauled down by man power. 
This car, running on rails, conveys the 
airship into the hangar. A number of 
small cars are also provided. These 
have hydraulically operated telescop- 
ing arms provided with grapples, 
which are designed to take hold of the 
railing on the under side of the dirigi- 
ble’s car or the propeller shafts. The 
small cars are run either on rails or 
directly on the ground. 


CA bill has been introduced in the 
Idaho legislature requiring that any 
package containing a virulent poison 
shall be labeled “Poison,” and that the 
label shall give at least one suitable 
antidote and the name of the firm dis- 
pensing the substance. In the case of 
a liquid poison, the bottle shall be of 
a colored-glass roughened type pre- 
scribed by the state. 
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THE VIBRATION OF CONCRETE 
BELLS 


The peculiar vibratory or nonvi- 
bratory properties of concrete are 
strikingly shown in bells made of this 
material. A bell cast in concrete, 
according to the Concrete-Cement 
Age, will ring almost like a metal bell, 
but a slight touch of the hand serves 
immediately to stop vibration and the 
resulting sound. This is due to the 
lack of homogeneity from the stand- 
point of sound transmission. 


FISHERMEN’S HAT-BAND FLY 
BOOK 


This hat band for anglers does away 
with the neces- 
sity of carrying 
pockets full of 
fly books. In the 
central pocket of 
the band is an 
oiled silk bag 
and pad for lead- 
ers, and the flies 
are carried on 
either side. 


RAIL-INSPECTING DEVICE 
THAT HAS MIRRORS 


The device for inspecting the under 
side of rail heads consists of a steel 
frame with two horizontal cross arms, 
to each of which 
is keyed an in- 
clined arm hav- 
ing a mirror 
mounted upon 
its lower end at 
such an angle 
that the reflec- 
tion of the under 
sides of the head 
may be seen by 
a person standing above the rail. The 
apparatus, which is held upon the rail 
by flanges, is mounted upon two 
wheels, which enable it to be pushed 
over the track readily with its 3-ft. 
handle. 
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SANITARY HOLDER FOR MILK 
BOTTLES 


This milk-bottle holder, which may 
be fastened to 
the woodwork at 
the side of the 
kitchen door, is 
provided at its 
top with a cap 
that is pushed 
down over the 
head of the bot- 
tle, where it pre- 
vents insects, 
dirt and rain 
reaching 
the milk, should 
the ordinary 
paper stopper of 
the bottle be dis- 
placed, and also helps to hold the bot- 
tle secure, so that dogs and cats cannot 
dislodge it. 


MOTORCYCLE BELTING OF 
IMPROVED DESIGN 


A motorcycle flexible belting that is 
made of either two or three-ply leather 
fastened together with water and heat- 
proof cement is 
shown in the il- 
lustration. The 
belting is given 
a final stretch- 
ing and then the 
two-ply “blocks” 
are riveted to 
the belting 
proper, so as to 
give the required 
depth of friction 
surface to the sides. The special con- 
struction of the blocks, which are 
undercut, enables the belt to conform 
more readily to the small engine pul- 
ley and, it is claimed, renders it much 
more pliable than any belting of sim- 
ilar construction. 


@ Motion pictures are being used by 
horseshoe manufacturers to teach 
blacksmiths how horses should be 
shod. 
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RAILS ON VIADUCT LAID 
WITHOUT TIES 
Owing to the fact that an exact 
grade had been established by the 
city, and that a certain headroom had 


Rails without Ties, Set in Concrete by Means of 
Special Rail Chairs 

to be allowed for a steam railroad run- 
ning underneath, the street-car rails 
of a new viaduct in Chicago had to be 
laid without ties. Only an 11-in. con- 
crete slab was available for the rail 
fastening, but the problem was _ suc- 
cessfully solved by the adoption of a 
special rail chair, weighing 121 lb., de- 
signed to be as light and strong as 
possible, and yet have a sufficient grip 
in the concrete. Under such condi- 
tions the method of carrying out the 
work had to be unusual. The rails 
were supported on small wood blocks, 
spaced 12 ft. apart, and the rail chairs 
were suspended from the rails. Then 
the concrete was poured in, all at one 
pouring. When the concrete solidified 
the chairs assumed their function of 
holding the rails in position instead of 
being held in position by the rails. 


(The yield of natural gas in the prov- 
ince of Ontario, Canada, is rapidly 
increasing, the yield for 1911, valued 
at $2,186,762, being nearly double that 
of 1909. 
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UNBURSTABLE INNER- 
TUBE TEST 


An interesting test was recently 
made in England of an unburstable 
inner tube. A run from London to 
Brighton and return was made with 
outer tires resurrected from a scrap 
heap. There were holes in each tire 
of sufficient size to allow of a box of 
ordinary safety matches being inserted, 
yet the inner tubes held up through 
the entire run. 

The inner tubes in question have a 
two-ply layer of canvas incorporated 
in the rubber, and this forms a com- 
plete circle, except at the tread, where 
it has a V-shaped piece depressed in- 
ward. When fully inflated, no ex- 
pansion can take place save at this 
point. 


TWENTY-CYLINDER ENGINE 
FOR AIR CRAFT 
One of the latest developments in 


motors for air craft is a 20-cylinder gas- 
oline engine rated at 200 hp. This 


engine consists, in effect, of four 5-cyl- 
inder groups, the crankshaft being of 
the double-throw type, with two groups 
The turning 


attached to each throw. 


Twenty-Cylinder Engine Rated at 200 Horsepower 
torque of the engine is practically con- 
stant. The total weight is 585 Ib., 
making the weight per horsepower only 
2.925 pounds. 
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CITY USES BALING PRESS FOR 
WASTE PAPERS 


The municipal government of 
Evanston, Ill., has solved an annoy- 
ing problem by using a baling press in 
the disposal of waste paper. In this 
city rubbish of all kinds is used in 
building out the shore line of Lake 
Michigan. Formerly, the gutters, 
lawns and hedges close to the lake 
were frequently filled with paper 
blown from the ashes and other rub- 
bish with which it had been loosely 
dumped, and it was to stop this an- 
noyance that the baling press was 
adopted. The press is of steel and 
weighs about 300 Ib. It is mounted 
on the step of an old exercise wagon 
of the fire department, and is hauled 
around the town as required in col- 
lecting the papers. The loose papers 
are dumped from the sacks in which 
they are collected into the baling press, 
and when of proper size the bale is 
bound with common hay wire and 
hauled to the dumping ground. 


COMBINED TROLLEY AND 
LIGHT POLES 


The 20-ft. trolley poles on the new 
Avenue Twenty bridge in Los An- 
geles are of such 
ornamental de- 
sign that they 
add to the at- 
tractiveness of 
the bridge in- 
stead of detract- 
ing from it, as is 
usually the case 
where _ trolley 
poles have to be 
used. The trol- 
ley poles also 
carry the electro- 
liers which light 
the bridge. The 
electroliers are 
shaped to resem- 
ble torches, set 
in bronze-green 
brackets. 


TELEPHONE-CALL AUXILIARY 
FOR PRIVATE EXCHANGES 


An apparatus for sending a call 
through large office or factory build- 
ings for this or that person wanted on 
the telephone is 
finding consider- 
able favor as an 
auxiliary device 
for private ex- 
changes. The 
apparatus con- 
sists of a central 
station, relays 
and gongs, by 
means of which 
bells may be 
sounded in all 
parts of the of- 
fice or factory. 
The central sta- 
tion consists of 
a neat metal box 
placed within easy reach of the tele- 
phone switchboard. It is operated di- 
rectly from any alternating or direct- 
current lighting system. At the front 
of the box is a series of numbered lev- 
ers, each lever representing a certain 
official in the concern. If a telephone 
call comes in for any one of these in- 
dividuals, and he is not found at his 
desk, the operator depresses the proper 
lever and his private signal is sounded 
on all the gongs in the establishment. 
The depressing of the lever may be 
fixed to send out a single call, which 
automatically stops when completed, 
or a continuously repeated call which 
is discontinued when the individual 
answers. The calls used are simple 
combinations of not more than five or 
six gong strokes. 


ORIGIN OF “LIMOUSINE” 


The word “limousine,” now applied 
generally to closed automobiles, origi- 
nally meant the woolen cloak worn by 
public carriers in France. Later the 
word came to mean the top or canopy 
of the carrier’s cart, then the whole 
cart, and finally any vehicle with an in- 
closed space for passengers. 


TREADMILL HORSE RETIRES 
IN FAVOR OF MOTOR 
After 20 years of service as a one- 


horsepower motor, operating the ele- 
vator in a stable on 49th Street, New 


Courtesy N. Y¥. Edison Oo. 
“Pete,” a One-Horsepower Motor for 20 Years 


York, this horse has retired in favor 
ef an electric motor. So intelligent did 
the animal become, that it is said he 
could tell where to stop by simply look- 
ing over the edge of the elevator well 
to see what sort of a vehicle he was 
lifting. He knew the carriages be- 
longed on one floor, and the coaches 
and a hearse on another. 


same variety of red pepper, 
grown under different climatic condi- 
tions, yields products adapted to dif- 
ferent uses. Chilis from Mombasa and 
Zanzibar are used as spices, those from 
Japan are used in the preparation of 
chili sauce, while the Hungarian pap- 
rika is prized principally as a spice. 
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FILM FIGURES SEEM REAL 
THROUGH ILLUSION 


The projection of the images in a 
motion-picture film so that they ap- 
pear as living figures moving amid 
real scenery and accessories, a thing 
that has puzzled London audiences, 
appears to be explained by a German 
patent, the details of which have just 
been made public. As shown in the 
illustration, two cinematographs are 
placed under the stage, and from these 
the images are thrown on mirrors lo- 
cated a short distance beyond the front 
of the stage. These mirrors are in- 
clined at such an angle that the images 
are reflected upward onto an inclined 
transparent glass wall that forms the 
front of the stage. The scenery is il- 
luminated by lights placed above the 
stage and screened from the view of 
the audience, while no light other 
than that reflected from the mirrors is 
allowed to fall on the glass wall. Of 
the strong light thrown on the inclined 
glass wall from the cinematographs a 
sufficient amount is-reflected to form 
distinct images, an effect due largely 
to the fact that the light strikes the 
glass wall at a sharp angle. 

The optical illusion that makes the 
images appear to move amid the scen- 
ery at the back of the stage is due to 
two causes, each of which is neces- 
sary to make the illusion complete. 
Owing to the fact that the figures are 
reflected from a transparent surface, 
they are projected so as to appear in 
their proper relation to the scenery. 
In addition to this, two cameras, 
placed side by side, are used in mak- 
ing the pictures, just as two machines 
are used in projecting them, and this 
produces a_ stereoscopic effect. In 
making the pictures, scenery exactly 
like that on the stage is used, except 
that this scenery, as well as all the 
background, is painted black, so that 
a section of the film projected on the 
usual screen would show nothing but 
the players moving on a black back- 
ground. When the cinematographs 


are properly adjusted to the scenery 
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Upper Left Corner: Section of Film as It 


would Appear if Projected on €D 


a Screen. Below: What 
the Audience Sees 
on the stage, the figures therefore 
appear to move in a natural way 
among the accessories and on the sur- 
faces of floors and stairways. In mak- 
ing the film for the accompanying il- 
lustration, for example, the woman 


AA, Moving-Picture Machines under Stage; BB, Mirrors; 
FE, Inclined Glass Wall at Front of Stage; 


Stage with Scenery in Background; H, 

Light Rays Reflected to Auditorium 
standing at the top of the stairway 
stood at the top of a stairway that was 
an exact duplicate of the one on the 
stage, but which, because of the fact 
that it was painted black, did not show 
in the film. 
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the Monogram Radium Mine 


Delicate Instruments Used in Weighing the Radium 


LARGE RADIUM DEPOSITS IN 
COLORADO 


Ore deposits covering about 1,000 
acres, from which it is expected that 
the radium yield will be the largest in 
the world, have been discovered 
within the last year in Colorado. The 
monthly output of ore from these 
mines is about 100 tons. This amount 
of ore yields an average of one gram 
(15.432 grains) of 50-per-cent radium- 
barium bromide, the standard material 
used for therapeutic purposes. This, 
while seemingly small, is an exceed- 
ingly large yield in view of the facts 
that up to the present time not more 
thant one ounce of pure metallic ra- 
dium has been recovered, and that a 
single gram of that metal is worth 
$120,000. 

After being treated in reduction mills 
the ore is taken to radium-research 
laboratories in Pittsburgh, where the 
final process of refining is carried 
on. Processes and instruments used 
‘in this work are so delicate that one 
‘part of radium in 10,000,000,000 parts 
of other matter is easily detected, 


Entrance to the Ranch View Radium Mine 


while the operator becomes so expert 
that he can follow the rate of purifica- 
tion by the color of the radium salt. 
In the last stages of refining, the por- 
celain dishes used for holding the salts 
become illuminated with purple light 
from the rays thrown off by the 
radium. The purity of the radium is 
finally determined in a physical lab- 
oratory, where the strength of the rays 
thrown off by the radium is measured. 


BICYCLE OF MOTORCYCLE 
TYPE 


Believing that a bicycle of motorcy- 
cle type would make a strong appeal, 
one of the remaining bicycle concerns 
has turned out such a machine. The 


A Bicycle Built on the Lines of the Motorcycle 


double top-bar frame, the long handle- 
bars with Rough Rider grips, and the 
large saddle with plenty of spring, as 
shown in the illustration, all follow 
the motorcycle idea. 


248 POPULAR MECHANICS 


POPULAR MECHANICS 249 


ARTIFICIAL BED OF ROCK 
FOR TUNNEL 


In completing a tunnel that is being 
built under the East River at New 
York City to accommodate a gas main, 
the engineers will first 


ROTTERDAM HAS FLOATING 
GRAIN ELEVATOR 
To facilitate the unloading of grain 


from ocean vessels into canal barges, 
a floating pneumatic elevator of im- 


create an artificial body 
of rock a hundred feet 
below the river bed, 
and will then tunnel 
through it. -Headings 
driven from both sides 
of the river are now 
within about 75 ft. of 
meeting, but between 
them is a bed of porous, 
chalky rock through 
which the water pene- 
trates in such quan- 
tities as to make 
further progress impos- 
sible. Cement will be 
forced into the seams 
and pores of this rock, 
and after the cement 
has set, the work of 
tunneling will proceed 
as in solid rock. This 
is said to be the first 
time that an obstruc- 
tion of this kind has 
been created for the 
sole purpose of tunnel- 
ing through it. 


LIFE BUOYS 
AIRMEN 


| 


Some $100,000 in 
prizes is offered in 
France for the best inventions in a 
competition designed to develop means 
of greater safety for airmen. One of 
the inventors seeking to enter the com- 
petition is a Nova-Scotian who has in- 
vented a parachute which folds in a 
horizontal position on the tail of the 
aeroplane and is attached to the air- 
man by harness. The _ parachute, 
which the inventor describes as a life 
buoy for the user, is kept folded by 
straps connected to electromagnetic re- 
leases. The pressure of a button in- 
stantly opens the parachute. 


Rotterdam’s Pneumatic Four-Armed, Floating Grain Elevator 


proved construction has been installed 
in the harbor of Rotterdam, Holland. 
Four suction tubes with swinging arms 
permit the simultaneous unloading 
from as many points in the hold of a 
ship, and before reaching the discharge 
chute the grain is cleaned of dust. The 
capacity is 165 tons per hour. 


CIn the nine months ended with 
March, 1913, coffee imports of the 
United States amounted to 716,327,146 
lb., the imports for a year amounting 
to about 900 million pounds. 
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CUTTING SHALE WITH A 
PLANER 
An Indiana company, having a shale 


bank 50 ft. in height which could not 
very well be cut with a steam shovel, 


Planer ry OF the Face 
ale Ban 


designed an ingenious planer or ex- 
cavator which shaves off the face of 
the bank from the top to the bottom. 
Shale is the name given a cleaving rock 
formation of the nature of slate, but 
much softer. 


NAVY MAY MINE ITS OWN 
COAL 

Coal from the Cunningham claims in 
the Bering River district in Alaska is 
to be tested by the U. S. Navy Depart- 
ment, and if the results are satisfac- 
tory, Congress will be asked to let the 
navy mjne its own coal instead of buy- 
ing it. The cruiser “Maryland” will 
take 750 tons of this coal aboard for 
test, while 50 tons will be sent to 
Annapolis for experimental purposes. 
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TEACHING THE FARMER THE 
VALUE OF ALFALFA 


One morning recently an 
tional automobile train 


educa- 
started out 


‘from Grand Rapids to make a farm-to- 


farm campaign in Kent County to tell 
every farmer that alfalfa is the most 
remarkable forage crop and soil en- 
richer known to man, and to show 
them in their own fields the exact 
methods to be followed to meet local 
conditions. A dozen or more field 
men, experienced in the growing of 
alfalfa, including Prof. Perry G. Hol- 
den, the Iowa corn expert, who is in 
charge of the campaign, demonstrated 
by use of charts the value of alfalfa 
as an animal ration and a milk pro- 
ducer, and explained at first hand how 
it rejuvenates land which has been 
run down by overcropping through 
long years of cultivation. 

The intention of the Agricultural 
Extension Department of the Interna- 
tional Harvester Company, which has 
the campaign in hand, is to make al- 
falfa as well and favorably known east 
of the Mississippi as it is now in Mon- 
tana, Kansas, and other western states. 
After the campaign in Kent County, 
the automobile train visited corn-belt 
counties in Michigan, Ohio, and _Illi- 
nois. It was shown throughout the 
trip that on the typical sand and clay 
loams east of the Mississippi alfalfa 
could be raised, yielding three crops a 
season and averaging from four to five 
tons to the acre; that it could be grown 
at a cost of less than $5 a ton, and yet 
excel in feeding value, as a milk pro- 
ducer, wheat bran costing over $20 a 
ton; that it was twice as cheap as corn 
in putting fat on hogs, and yielded over 
twice as much per acre as either red 
clover or timothy. 

The farmers were told, first, to see 
that their soil was not acid, to pre- 
pare the seed bed well, not to use more 
than 10 lb. of seed to the acre, to be 
sure to inoculate the seed with a pure 
culture of bacteria, or the ground with 
soil from a successful alfalfa field, or 
both; and to plant it at the right time. 
Alfalfa is not a native of the middle 
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SCENES ATTENDING ALFALFA CAMPAIGN IN MICHIGAN 


A Stop Along the 
Roadside 


Showing How of the Charts 
Deep Alfalfa Us 
ed 
Roots Gro 
— by the Cam- 


paigners 


Some of the Audiences Numbered as : : 
Many Women and Children as Men | | ; Talking Alfalfa to a Crowd of Farmers 


Children Waiting for the “Alfalfa” Automobile Train 


‘ 
| Part of the “Alfalfa” Train 
| 
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Motor Street Flusher and Sprinkler Being Used as the Former 


states, and almost invariably requires 
artificial inoculation, but this does not 
stand in the way of the farmer’s taking 
up this crop, as a dollar’s worth of the 
bacteria is sufficient to inoculate 24 
acres. The Michigan Agricultural Col- 
lege, and other like state institutions, 
are now preparing the bacteria for dis- 
tribution. 


DENVER MONUMENT REVIVAL 
OF ANCIENT CUSTOM 


A unique monument has_ been 
erected to the memory of a pioneer fish 
merchant of 
Denver, Colo. 
This monument 
is of granite and 
is 11 ft. high. On 
the face of the 
monument are 
carved images 
of a bluefish, a 
striped sea bass 
and a blue-back 
mackerel, as 
shown in the il- 
lustration. This 
is rather a strik- 
ing case of the 
revival of an ancient custom in accord- 
ance with which emblems of the occu- 
pation of the deceased were buried 
with the body or carved on the monu- 
ment. 


COMBINED STREET FLUSHER 
AND SPRINKLER 


This motor street cleaner is a com- 
bined sprinkler and flusher. It has a 
capacity of 1,000 gal., and it may throw 
a flushing stream at a pressure of from 
20 to 60 Ib., according to the speed of 
the motor, which may be thrown in and 
out of gear with a force pump. One 
tank of water will sprinkle seven to 
eight blocks of 50-ft. roadway, and 
flush a distance of three and one-half 
blocks, 


AIRSHIPS NOT A MENACE TO 
PANAMA CANAL 


The success of an airman, in flying 
across the Isthmus of Panama along 
the route of the canal has given rise to 
fears that the canal might be attacked 
easily and successfully from the air. 
There is little ground for such fears 
as these when it is considered that the 
vulnerable parts of the canal are so 
small as to make a very poor target for 
a bomb dropped from such a height as 
the airman would be compelled to 
maintain. The only parts of the locks 
that could be injured are the steel 
gates. These have a length of 65 ft. 
and a width of 7 ft., and would be 
practically indistinguishable from a 
height at which the airman would be 
safe from ground fire. The machines 
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that operate the gates would make a 
better target, having a width of 25 ft., 
but even if they were destroyed, the 
gates could still be operated by hand 
winches. 

Protection will be afforded by an 
elaborate series of batteries, con- 
structed for the primary purpose of 
repelling land attacks, but available 
for use against airships as well. No 
airship would be safe within a mile of 
these batteries, and none would be 
effective unless it could come closer to 
its target than this. 


OXYHYDROGEN BLOWPIPE 
WORKS UNDER WATER 


An oxyhydrogen blowpipe, designed 
for use under water, has been perfected 
by a German inventor. Extinguishing 
of the flame by the water, the prevention 
of which is the big problem in a de- 
vice of this kind, is avoided by the 
addition of a bell-shaped hollow head 
to an ordinary Griesheim burner and 
by the application of air under pres- 
sure. At trials in the harbor of Kiel a 


Diver Using Oxyhydrogen Blowpipe under Water 
surface having an area of 4434 sq. in. 
was burned out and cuts 4 in. long were 
made without difficulty. Another 
diver, working 16 ft. under water, cut 
through an iron plate eight-tenths of 
an inch thick in 30 seconds and made a 
cut 10 in. long in 114 minutes. 


MOTOR CHAIR LATEST TYPE OF VEHICLE 


An electric motor 
chair designed for use pF 
by invalids or in parks 
and other outdoor re- 
sorts, is shown in the il- 
lustration. This car 
weighs 300 Ib., has a 
steel-tube frame, and is 
equipped with a storage 


A Handy Vehicle for Invalids and for Use in Parks 
and Other Outdoor Resorts 


battery and a %-hp. 
electric motor. The 
battery is concealed 
in the dash at the 
front, while the motor 
is under the seat. The 
operation of the car 
is controlled by 
means of a foot lever, 
the current being 
turned on by pressure 
on the foot lever and 
turned off when the 
pressure is released. 
This car runs at a 
speed of about 5 miles 
an hour. 


J Oyster cultivation 


has been practiced in 
China and Italy for 
nearly 2,000 years. 
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STEAM PUMP WORKING 
UNDER WATER 
During the recent floods in Ohio 


a steam pump located on the bank of 
the Mahoning River, at Youngstown, 
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INDIA IS BURIAL GROUND FOR 
THE WORLD’S GOLD 
A royal commission has been ap- 


pointed by Great Britain to discover 
what India does with all the gold it 


takes away from the 
rest of the world. In 
the last 10 years India 
has drawn more than 
$650,000,000 of gold, 
which is almost one- 
fourth of the world’s 
production in that time, 
from the western 
world, and the greater 
part of it has disap- 
peared from the usual 
channels of trade and 
finance. To draw this 
immense amount from 
the commercial world, 
and pay for it in goods, 


Pump House, Partially nee ney | ed, in Which Steam 


under 6 Ft. of Water 


worked continuously and successfully 
when submerged in from 3 to 6 ft. of 
water. At the crest of the flood the 
pump house was entirely under water 
and it was necessary to put an ex- 
tension on the steam exhaust pipe to 
keep the pump in operation. As the 
water began to recede a workman 
crawled out over the steam pipe and 
hoisted the flag shown in the illustra- 
tion. 


NEW CHINESE ALPHABET ON 
ROMAN PLAN 


An educational conference sitting in 
Peking has devised a new alphabet for 
expressing the sounds of the Chinese 
language. This alphabet consists of 
parts of Chinese characters which rep- 
resent fixed sounds, there being 24 ini- 
tials and 15 finals, making an alphabet 
of 39 letters. It may be called a Chi- 
nese Roman alphabet, as the method 
of combination is similar to the Ro- 
man. One of the greatest difficulties 
encountered was the fact that many of 
the Chinese sounds have different 
meanings for different intonations. 


is, of course, an eco- 
nomic drain on India. 
Yet it does not seem to 
suffer more by the process than does 
the rest of the world when, thinking 
it has gold for general use, it discovers 
that the part of its imagined supply 
which goes to India is lost as com- 
pletely as if buried. 


Pump Operates 


THE EFFECT OF LIGHTING ON 
SCULPTURE 


That a proper illumination of sculp- 
ture is particularly important is well 
illustrated in this series of views of 
the head of the father in the piece of 
sculpture known as the Laocéon 
group. This is one of the most ex- 
pressive groups in antique sculpture. 
The difference in expression of the 
head in the eight illustrations is due 
to the arrangement of the illumina- 
tion. The four corner pictures, num- 
bered 1, 3, 6 and 8, show, for instance, 
the effect of light from above, from be- 
low, from the right side, and from the 
left side. The expression produced 
on the face by illumination from a 
source above the head does not dis- 
tinctly bring forth the tragic expres- 
sion, according to M. Luckiesh, of the 
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physical laboratory, National Electric 
Lamp Association, who made the ex- 
periments illustrated here. But while 
when lighted from above there is no 
great evidence of suffering, no indica- 
tion of the terrible subject, when 


factory. The best illumination of the 
head was obtained with 10 parts of the 
incident light on one side and 90 parts 
on the other. 

It is evident from these illustrations 
that illumination plays a very impor- 


Changes of Expression on the Face of 
a Famous Piece of Sculpture Due to 
Arrangement of Illumination: 1, Lighted 
from Above; 2, One Side Lighted by 
Direct and the Other with Diffused 
Light; 3, Lighted from Below; 4, Lighted 
with Diffused Light from Four Sides; 
5, Lighted with Direct Light from Four 
Sides; 6, Lighted from the Right Side; 
7, With 10 Parts of the Incident Light 
on One Side and 90 Parts on the Other; 

8, Lighted from Left Side J 


lighted from below, the change in ex- tant part indeed, in accentuating or 
pression is startling, and even with marring the effect of pain, sadness, 
the alternate side illumination the humor, or other emotions intended by 
change in expression is considerable. the sculptor. Not only can a piece of 
The lighting of the head in the four sculpture be made flat and unattrac- 
corner illustrations is not at all satis- tive by improper illumination, but 
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such lighting may easily give a head 
a marked expression of pain where the 
sculptor desired to show pleasure, and 
vice versa. 


ENTERPRISING COW INSPECTS 
VACANT STORE 
An ordinarily gentle and mild-eyed 


cow gave a striking example of enter- 
prise while satisfying her curiosity 


Store Front Damaged by Cow in Satisfying 
uriosity 


in regard to a vacant store in an Ohio 
town recently. While being driven 
along the street, her attention was 
attracted to this store, which she 
promptly entered by walking through 
the glass of the front door. Having 
satished her curiosity, the cow sought 
to leave, but in doing so ignored the 
route by which she had entered. She 
simply lowered her head, rammed the 
big display window, and walked out. 
Aside from a few splinters of glass 
which stuck to her side, the cow 
showed no signs of injury. 


@The latest Italian battleship to be 
launched is the “Andrea Doria.” This 
vessel is 58334 ft. long, has a beam of 
931, ft., and a displacement of 22,400 
tons. It is driven by Parsons turbine 
engines. 
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SHIPLOAD OF AUTOMOBILES 
FOR RUSSIA 


The demand in Europe for popular- 
priced American automobiles  con- 
tinues to increase, but a recent ship- 
ment to Russia is the first, it is be- 
lieved, which has caused a steamship 
to make a special trip. Thirty-five ma- 
chines were recently asked for as an 
initial order from an agency in Odessa. 
The machines were shipped from the 
factory to New York at different times, 
but it was not found advisable to let 
them leave New York on different 
boats, because of the uncertainty of de- 
livery. Finally the steamship “Aris- 
tea,” of the Gans line, solicited the 
shipment, agreeing to make a special 
trip from Lisbon, Portugal, where the 
remainder of her cargo was consigned, 
to Odessa. 


HOLDER OF PATENT CANNOT 
FIX RETAIL PRICE 


The patentee or holder of a patent 
cannot fix the retail price of a patented 
article, according to a decision recently 
handed down by the Supreme Court of 
the United States. While the case un- 
der consideration related to a proprie- 
tary medical preparation, it establishes 
a principle that affects all patents is- 
sued under the laws of the United 
States. -The decision holds that when 
the manufacturer has sold an article 
to a jobber, the manufacturer has re- 
ceived his price and all the protection 
and immunity of the patent law to 
which he is entitled. 


‘THE PROPOSED SOLAR TRUST 


The proposed establishment of a 
solar trust which was one of the im- 
portant questions scheduled for the 
triennial meeting of the International 
Solar Union at Bonn, Germany, does 
not have to do with the cornering of 
the sun. Its purpose is to help the 
astronomers get the best results for 
the least money. The observatories to- 
day cooperate to a large extent with 
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one another, but they turn out indi- 
vidual work. Some observatories have 
the necessary apparatus for the work, 
but lack funds; others have the men 
and methods for computing the obser- 
vations, but lack the instruments to 
obtain accurate results. The trust idea 
is proposed to equalize conditions. 
Each observatory will not be held to a 
certain phase of the work. Instead, 
each will continue as before in general 
observations, but where one set of men 
or instruments are clearly superior to 
the others in some particular work, it 
is proposed to let that place have the 
money and do that work. 


FORCIBLY FEEDING ENGLISH 
SUFFRAGETTES 


The method employed by the prison 
authorities of England in _ forcibly 
feeding suffragettes who have resorted 
to the “hunger strike” in order to end 
their term of imprisonment,.is shown 
in the illustration. . While the prisoner 
is held down by wardresses a physician 
pours liquid food down the throat by 
means of a tube stuffed into the mouth. 
Those who have been through the ex- 
perience describe it as brutal and in- 
human. 


Pouring Liquid Food down the Throat 
of a Suffragette Who has 
Resorted to the “‘ Hunger 
Strike” 
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STUDY ROOM ON ROOF OF 
SCHOOLHOUSE 


The study room on the flat roof of 
this California school is especially 
spacious and comfortable. The idea is 


The Study Roof of a California School 


one very much worth copying on school 
buildings of this type, because it not 
only adds to the capacity of the build- 
ing at slight expense, but gives the 
pupils an especially attractive and 
healthful place in which to study. Lat- 
tice work and curtains are used to 
provide shade. 


@ Bahia, Brazil, has recently installed 
a complete telephone system using 
American equipment throughout. 


Photo by Underwood & Underwood, N. Y. 
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CONSTRUCTION WORK SHOWN 
BY MOVING PICTURES 


The largest wooden building in the 
world erected in eight minutes is what 
the moving-picture machine will show 
as the result of 
a series of pic- 
tures now being 
taken to record 
progress in the 
construction of 
Machinery Hall, 
the largest of the 
Panama - Pacific 
Exposition 
buildings. A 
moving - picture 
camera, operated 
by a clock de- 
vice, and pro- 
tected from the sun and wind, has been 
set to take a snapshot of this building 
every five minutes during the continu- 
ance of the work. When the pictures 
are reproduced the reel will be run at 
the rate of 864 pictures per minute, 
the equivalent of more than a week's 
work, so that only eight minutes will 
be required for showing the 6,912 pic- 
tures representing three months of con- 
struction work. 


{ 
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NEW METHOD OF PLACING 
BLASTING EXPLOSIVE 


Increased speed in blasting tunnels 
through rock, along with greater 
economy, is claimed for 
a new way of “loading” 
developed by engineers 
piercing an irrigation 
tunnel, The holes of 
the bore were drilled 
10 ft. to 12 ft. deep, 
with short-cut 
holes in the center, the 
important feature being 
the placing of the 
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POWERFUL TUGS OF THE 
ATLANTIC COAST 


The “Paul Jones,” which is kept 
busy bringing tows of coal barges into 
Providence, R. I., is one of the largest 
towing vessels in the world. She is 
189 ft. long, and her engines develop 
1,600 hp. The “Ontario” and “Son- 
oma,” two well-known tugs of the At- 
lantic coast, are more powerful, how- 
ever, although only 175 ft. in length. 
They develop 1,800 hp. The “Ontario” 
recently towed the dreadnought “Flor- 
ida” for four hours at a speed of about 
seven miles an hour. These tugs carry 
a crew of three officers and 34 men, 
and are equipped with wireless. 


NEW SIX-WHEELED AUTO FOR 
MOUNTAIN TOURING 


The ordinary sight-seeing automo- 
bile has too long a base to take the 
sharp curves in mountain roads, so a 
company at Highland Springs, Cal., 
constructed a six-wheeled car that 
easily negotiates all the curves. The 
machine was formed by adding two 
wheels and a new body to the rear end 


strongest explosive ob- 
tainable in the bottom 
of the hole and in completing the 
charge with a weaker and cheaper 
quality. The primer is placed in the 
stronger explosive. 


A Six-Wheeled Sight-Seeing Automobile That will Take 
Abrupt Mountain Curves 


of an old touring car, hinging the for- 
ward end of the new body, and arrang- 
ing the wheels to steer both front and 
rear. 
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Complete Mechanism 


Mechanism of the Bells 
or Chimes 


At Left: The Antique Grandfather’s Clock. Center: A Close View of the Face of the Clock 


AN ANTIQUE CLOCK OF 


MANY WONDERS 


Besides the regular characters, the 
signs of the zodiac, the movements of 
the sun and moon, and means for in- 
dicating the date of the year, incor- 
porated in the greater number of old 
“grandfather” clocks, this antique 
clock, which dates back to the seven- 
teenth century, has a comet which 
comes out of space toward and around 
the sun, and a whole solar system, 
showing Mercury, Mars, Venus, Earth, 
Saturn, and Jupiter, each revolving 
around the sun and carrying its al- 
lotted moons. There is also a system 
of bells or chimes, which, at the end of 
each hour, play selections that were 
popular in England in the days of the 
Stuarts. 

The name of Eva Falmouth is in- 
scribed on the dial. It is said that this 


clock came from the home where the 
first “grandfather’s clock” was pro- 
duced. 


RECORDS BROKEN WITH 
BENZOL AS FUEL 


The use of benzol as fuel in automo- 
bile racing was given a most success- 
ful try-out at Brooklands, the famous 
English racing course. Benzol as an 
automobile fuel was described in a re- 
cent issue of this magazine. Burning 
this fuel, a 12-16-hp. machine attained 
a speed of 86.96 miles an hour for the 
flying half-mile, and from this distance 
broke all class records up to 10 laps 
of the track, or 28 miles. The 10 laps 
were covered at a speed of 82.5 miles 
an hour. The previous record set for 
cars of the same class on the Brook- 
lands course, burning gasoline as fuel, 
was but 72.46 miles an hour. 
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HUGE STEEL CASTING FOR AN 
ELECTRIC GENERATOR 


An idea of the size of steel castings 
that it is possible to make with modern 


Cast-Steel 
Spider for 
Electric 

Generator 
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JAPAN’S POWERFUL NEW 
BATTLE CRUISER 


The battle cruiser recently com- 
pleted for Japan by one of the great 
British battleship-building concerns, 
made a speed of 25 knots (28.78 miles 
an hour) at half power. She is 653 ft. 
in length, with a beam of 92 ft., and a 
displacement of 27,600 tons under nor- 
mal conditions of loading. She carries 
eight 14-in. guns and fourteen 6-in. 
guns. The 6-in. guns are mounted be- 
hind armor forming a citadel, seven of 
them firing on each broadside. The 
eight 14-in. guns, mounted on the cen- 
ter line, all fire on either broadside. 
She is especially protected against tor- 
pedo attack by means of armored 
longitudinal bulkheads and flats. 


LONDON’S NEW ELECTRIC 
RESTAURANT 


The new electric restaurant in Lon- 
don is particularly complete. It has a 
seating capacity of 95 persons at a 
time. Lighting, cooking, bread mak- 
ing, ventilating, heating, refrigerating, 
water heating, cleaning, 


signaling and time ser- 
vice are all accom- 
plished electrically. 
One of the unique fea- 
tures is a supply of cur- 
rent at every table. 
The diners may, if they 
wish, carry out small 
cooking operations 
themselves, with toast- 
ers, chafing dishes, and 
the like. Each table is 
provided with one or 


Mold in Which 71,000-Lb. Steel Casting was Made 


methods and equipment is given in the 
accompanying illustrations. This cast- 
ing is the spider for an electric gen- 
erator and weighs 71,000 lb. The prep- 
aration of the mold in which it was 
cast was in itself a good-sized job, 


(The output of lead in Russia in 1910 
was 1,436 short tons, as against 117 
short tons in 1903. 


more push buttons, by 
means of which a cor- 
responding signal lamp is lighted in the 
service room and remains illuminated 
until the particular table is attended to. 


CCurrency bills, both washed and un- 
washed, are singularly free from germs, 
according to recent government tests. 
This condition is attributed to the fact 
that the ink used in printing the bills 
is an almost perfect germicide. 
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.of hollow, bell-shaped 


NOVEL MACHINE FOR WASH- 
ING FLANNELS 


A novel machine for washing flan- 
nels, which require special treatment 
in the laundry, has 
been brought out by an 
English firm. This ma- 
chine has been de- 
signed with the idea of 
reproducing the punch- 
tub action in a mechan- 
ical form. It consists 
of a tub with a system 


earthenware plungers, 
usually four in number, 
which operate verti- 
cally. As the bell de- 
scends, it presses the 
fabric against a grid at 
the bottom of the tub, 
and at the same time 
the air inside the bell 
is expelled. When the 
bell is raised the fabric 
is sucked up through 
the water on account of 
the partial vacuum within the bell. 
Sixty or eighty pieces of flannel are 
put into the tub at one time, the opera- 
tion of washing requiring about 25 
minutes. 


ADJUSTABLE FOOT REST 
FOR AUTO DRIVERS 


This adjustable foot rest for auto- 
mobiles is intended to be screwed to 
the floor board 
of the car either 
at the side or 
behind the foot 
throttle, so that 
the driver has a 
means of resting 
his foot in a posi- 
tion from which 
an easy move- 
ment will transfer it to the throttle. 
The rest consists of a base plate and 
center column with a corrugated top 
piece. The latter screws down into 
the center column of the base to any 
desired height. 
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GIANT LOBSTERS CAUGHT 
ON JERSEY COAST 


These two big lobsters were caught 
off the highlands of New Jersey and 


The Larger 
of These 
Lobsters 

Weighed 34 

Lb. and Was 

About 3 Ft. 

Long 


are among the larg- 
est ever captured. 
The one on the left 


weighed 34 Ib. and 
was almost 3 ft. long. 
The other weighed 28 
Ib. The immense size 
of these lobsters is 
shown by comparison with the seated 
boy. They have been placed on exhi- 
bition in the Museum of Natural 
History, New York City. 


FOREIGN FRONTIER SIGNS OF 
MANY TYPES 


Many of the frontier signs, showing 
where the jurisdiction of one kingdom, 
empire, republic, princedom or state 
ceases and that of another commences, 
are interesting, some of them being 
exceptionally prominent while others 
are not particularly evident. Of the 
former variety are the sugar-loaf boun- 
dary stone on the frontiers of Turkey 
and Persia, the triangular mark set in 
a cliff on the line separating France 
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The Gaudy Boundary Marks at Constance 


A Sugar-Loaf Boundary Stone on the Frontier of 
Persia and Turkey 

from Italy, and the gaudy boundary 

marks at Constance, on the frontier of 

Switzerland and Baden, Germany. 


OCEAN-TO-OCEAN HIGHWAY 
RECEIVES GREAT AID 


The project of building a transcon- 
tinental road, spoken of as the Ocean- 
to-Ocean Highway movement, has 
been given an added impetus by the 
offer of the Association of American 
Portland Cement Manufacturers to 
furnish cement valued at approxi- 
mately $2,500,000. This brings the 
total subscriptions up to about $5,000,- 
000, which is just half the amount the 
promoters have undertaken to raise for 
the purchase of material. The offer of 
the cement people is conditioned on 
the road being of concrete construc- 
tion. 


INTERMITTENT CURRENT 
CAUSES “COLD LIGHT” 


The system of electric lighting in 
which metal-filament lamps are pro- 
vided intermittently with current, the 
result being a so-called “cold light,” is 
being given extensive demonstrations 
in France and England. It is also be- 
ing utilized on a commercial scale by 
an electric company in Paris. 


Triangular Boundary Mark Set in a Cliff on the Line 
Separating France from Italy 

It is well known that when electric 
lamps are subjected to a higher vol- 
tage than that for which they are 
designed they become unduly heated 
and burn out. Professor Dussaud, in- 
ventor of the “cold light” system, 
found that if a lamp adapted to a cer- 
tain voltage is subjected to a current 
of higher intensity during a fraction of 
a second, and then, by breaking the 
current, is allowed to rest for an equal 
period of time, the result is a light of 
greatly increased brilliancy, while the 
lamp itself remains entirely cool. 
Working on this idea, he has appar- 
ently succeeded in perfecting a system 
by which, for example, a current of 16 
volts is passed through a lamp in- 
tended for 8 volts, with 16 interrup- 
tions of the current per second. The 
lamp remains cool and uninjured, and 
produces a light far more intense than 
could be generated by a 16-volt lamp 
used with a current of the same pres- 
sure. 

It is believed that the system can be 
applied with advantage to the mov- 
ing-picture machine, as it allows the 
light to be safely placed close to the 
film. An ingenious arrangement for 
moving-picture machines consists of 
an adjustment by means of which the 
current interrupter is geared to the 
film reel, thus timing the shutting off 
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of the current with the passage before 
the lens of the blank spaces on the film 
between pictures. It is also believed 
that the system can be applied with 
advantage to rotary electric lanterns 
for lighthouses, as a greatly intensified 
light can be obtained with a dimin- 
ished current during the period when 
the lens faces the sea, and the lamps 
can rest during the remainder of the 
revolution. Other valuable applica- 
tions claimed for the system are for 
navy and military searchlights, and for 
photography. 


NAME OF SUBDIVISION IN 
CONCRETE LETTERS 


A novel way of advertising the name 
of a subdivision has been adopted by a 
real-estate and home-building company 
of southern California. On all con- 
crete culverts near the entrance to the 
tract the name is modeled in concrete 


use when the user desires to hold the 
line for a long talk, and it is automat- 
ically released by touching it with the 


The Optinnty Telephone Fixture and a Special 
Instrument for the Business Man 
head. The receiver is adjustable for 
the right or left side by simply swing- 
ing it from one side to the other. 


COMBINATION MATERIAL AND 
TOOL WAGON 


The combination material wagon 
and tool shed shown in the accompany- 
ing illustration has been put into service 
recently by the Bureau of Streets in 
Chicago. The rear part of the wagon 
is designed for the storage of tools, 
while the front part is used for carry- 
ing coal and street-repairing material. 
In winter weather a stove is installed 


Novel Way of Advertising Name of Subdivision 


letters. These letters are 6 in. thick 
and 2 ft. high, and occupy the space 
between the top of the culvert and the 
railing, as shown in the illustration. 


NEW TELEPHONE FIXTURE 
FOR BUSINESS MEN 


A telephone fixture that is more con- 
venient for the business man than the 
present type of instrument, in that both 
hands are free while talking and a call 
can be given or received without touch- 
ing the instrument, is here shown. The 
receiver can be locked in position for 


Combination Material Wagon and Tool Shed Used 
in Street Repair Work 


in the shed portion of the wagon, for 


the comfort and convenience of the 
workmen at lunch time. 
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NEW DETACHABLE RIM 
FOR AUTOMOBILES 
To place the tire upon this rim, 


merely collapse the rim, place it inside 
the tire, and then exert force upon the 


“Rimming” an Auto Tire by Foot Pressure 
on a Toggle 

toggle, which pushes out the collapsed 
halves and leaves the tire perfectly 
snug and tight upon the rim. When 
the tire is to be removed, the’ toggle 
is raised by means of a simple tool, 
and the rim again collapses. 


GA Danish engineer has invented a 
subterranean mine which may _ be 
buried in the ground for years at any 
strategic point, and upon the approach 
of an enemy exploded in such a way as 
to fire 400 shots horizontally at a 
height of 2 ft. above ground. 


FIRE TEST OF BUILDING 
PARTITIONS 


Interesting tests of the resistance to 
fire and water of six types of building 
partitions were made in Cleveland 
recently by the Department of Pub- 
lic Safety. The types of partitions 
tested included metal lath on wood 
stud; wood lath on wood stud; 2-in. 
solid metal lath on metal stud; stucco 
wall; 4-in, hollow metal lath on metal 
stud, and plaster board on wood stud. 

An oil furnace was used for these 
tests, the burning oil being directed 
against the partition panels under a 
pressure of from 120 to 130 Ib. per 
square inch. The test of each panel 
was for a period of two hours, at a 
minimum temperature of 1,700 deg. F. 
for the last hour and a half. After the 
fire tests a stream of water was thrown 
against each panel for one minute. 

The metal lath on wood stud panel 
was in condition to withstand more 
fire after the test, but all that was left 
of the studding was charcoal. In the 
wood lath on wood stud test, all but 
the outside shell of plaster was de- 


_ stroyed in less than an hour. After 


the water test there was practically 
nothing left of this panel. The 2-in. 
solid metal lath on metal stud panel 
came through the test with results that 
indicated that it could be subjected to 
another test of like duration. The 
stucco panel was such as would be built 
with metal lath and cement plaster for 
the outside wall of a house, the stud- 
ding being of pine. After the test the 
fire side of this panel, which corre- 
sponded to the exterior of a house, was 
intact, and the wood studding in much 
better condition than that in the metal 
lath on wood stud panel. The 4-in. 
hollow metal lath on metal stud panel 
went through the test in such manner 
that it was thought the test could be 
repeated before it would be destroyed, 


- as the outside of the wall received no 


damage and the fire side was still 
capable of protecting the outside from 
heat. After the water test practically 
nothing was left of the plaster board 
on wood stud panel. 
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The Furnace 
in Which 
the Tests were 

Conducted 


Condition 
of Wood 
Lath on 
Wood Stud 
Panel 
after the 
Fire 
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Condition 
of 2-In. Solid 
Metal Lath 
and Metal Stud 
Panel after 
Fire and 
Water Test 


The 4-In. 
Hollow Metal 
Lath on Metal 
Stud Panel 
after the 
Completion of 
the Fire and 
Water Test 


The Metal 
Lath on 
Wood Stud 

Panel after the 

Fire Test and 
Application 

of Water 


Plaster Board 
on Wood Stud Panel, 
Showing the Destruction 
after Application 
of Water 


Condition of 
Stucco Panel after 
Application of Water 
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GOURDS AS NESTING PLACES 
FOR NATIVE BIRDS 


By hollowing out gourds and sus- 
pending them from trees and poles, an 
Illinois farmer provides nesting places 
for the native American birds, the 


Nesting Place for Wren For the Bluebirds, 
has Opening Too Small Gourds are Hung 

for Sparrow to Enter in the Sun 

wren and bluebird, and protects them 
from the aggressive English sparrow, 
which has a tendency to monopolize 
the desirable nesting places. The 
gourds designed for wrens have en- 
trance holes about the size of a silver 
quarter. This is sufficiently large fora 
wren to pass through, but not large 
enough for a sparrow. The bluebird is 
about the same size as the sparrow, soa 
different arrangement was necessary. 
The farmer discovered that the Eng- 
lish sparrows would not use the gourds 
if they were placed in the sun, but that 
the bluebirds would. Secure nesting 
places were therefore provided for the 
latter by suspending the gourds from 
poles placed out in the open. 


CA new application of the by-products 
of coal-tar distillation is in tanning 
leather. A product called neradol, 
which is said to be chemically almost 
pure tannin, is now being produced in 
Germany. 
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LICENSES ISSUED TO RADIO 
OPERATORS 


During the first four months of the 
operation of the act to regulate radio 
communication, 3,407 licenses have 
been issued to wireless operators and 
stations in the United States. The 
first-grade commercial operators’ li- 
censes number 1,279, and the second- 
grade 186, while 1,185 amateurs have 
been licensed. The Bureau of Stand- 
ards has designed special testing 
instruments for the purpose of measur- 
ing wave length, etc., to reduce inter- 
ference and insure the orderly use of 
radio communication, and these instru- 
ments have been put in the hands of 
10 inspectors in the field. Thus far 46 
American ship stations, 18 coast sta- 
tions, and 685 amateur stations have 
been licensed. 


PHOTOGRAPHIC MAP MAKING 
FROM AIRSHIPS 


An apparatus and method for 
making maps from an airship or bal- 
loon by means of the camera has been 
perfected by an Austrian army officer. 
For the mapping of unsurveyed or in- 
accessible country, particularly in con- 
nection with military maneuvers, the 
importance of this apparatus can 
hardly be overestimated. The appa- 
ratus consists of a frame holding eight 
lenses. One lens is placed in the cen- 
ter in such a way as to have its plate 
horizontal when the frame is sus- 
pended from a balloon or airship, while 
the other seven lenses are evenly 
spaced in a circle around the center, 
these lenses having their lines of sight 
at an angle of 45 deg. with the hori- 
zontal. The adjustment is such as to 
cover a given field completely and with 
as little overlapping in the views as is 
practicable. The resulting photographs 
cover a seven-sided area, the width 
of which is theoretically five times the 
altitude of the apparatus, but which, 
owing to overlap, is in practice about 
three and one-half times this altitude. 
The scale of the map depends on a 
combination of the altitude and the 
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focal length of the camera. For ex- 
ample, if the focal length is #5 yd. and 
the height is 500 yd., the scale of the 
map will be 1 to 5,000. In hilly coun- 
try, photographs of an area are taken 


Detached Views 
as They Come from 
the Cameras 


The seven photographs taken with 
angular exposure are rectified by an 
instrument called the perspectograph, 
and the resulting views are the same 
as if they had been taken with ‘the 


Frame and Group of Cameras 
Seen from Below 


Camera Frame Attached to the 
Basket of a Balloon 


At Left: 


and 


United Pic- 
ture Made after 
Rectification 
of Angular 
iews 


At Right: 
Completed Map 
with Conventional Indications 
Names 


from two points in order to obtain 
stereoscopic views, and, by means of 
reference points determined by ordi- 
nary methods of surveying, differ- 
ences of level of different points can 
be measured from the two views. 


plate ina horizontal position. Another 
instrument unites the eight views 
into one map, and upon this, railroads, 
water courses, boundary lines, etc., are 
marked and the names indicated in the 
conventional way. 
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SUCTION DREDGER WITH 
CUTTERHEAD 
The seagoing suction dredger 


shown represents a departure from the 
usual type of suction dredger in that it 


New Type of Dredger Built in England 


is provided with a cutterhead which 
can be lowered into the water and 
loosens the sand or gravel by means of 
the revolving blades of the cutter. The 
dredger was built in England for the 
South Australian government. 


THE SMALLEST PRINTING 
ESTABLISHMENT 


Between two buildings on Fulton 
Street, New York, which, for some 
reason, do not quite join, has been 
erected what is said to be the smallest 
printing establishment in the world. 
There is a space of just 34 in., extend- 
ing back 16 ft., and in this area is the 
printing plant. The rent paid by the 
proprietor is $600 a year, and the plant 
pays well, for it is right in the path of 
the hundreds of thousands going to 
and from the Jersey ferries and the 


Hudson tube. The door giving en- 
trance to the printing shop is 16 in. 
wide, and a show window, in which is 
located a card-printing press, takes up 
the other 16 in. of the inside width. If 
the proprietor stands facing the door, 
he fills the entire width of the estab- 
lishment. 


BEDOUIN CHURNS BLOWN UP 
LIKE FOOTBALLS 


The Bedouin churns, of which this is 
an unusually large example, are made 
of several goat skins sewn together. In 
making butter, goats’ milk is poured 
in until the churn is about half full, 
then air is blown in until it becomes 
distended like a huge football. In or- 
der to violently agitate the milk, the 
women give the churn a shake, which 
is followed by a sudden jerk. The 
hairy face of the goat skin is on the 
inside of the churn, and the long hairs 
help to break up the body of the milk 
as it flies back and forth. 

The women operating the churn are 
the Sheik’s mother and wife. By the 


younger woman’s side is seated a little 
girl, yet when the Sheik was asked how 


Co; ight by 
Underwood & Underwood, N. Y. 


Bedouins Making Butter 
from Goats’ Milk 


many children he had, his reply was 


“none.” Bedouins do not speak of 
girls as children. It is only the boys 
who count. 
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THE BATTLE FOR SAFE WATER SUPPLIES 


By Dr. ALLAN McLAUGHLIN 
U. S. Public Health Service 


IV—The Cost of Pure Water 


[ This is the fourth and last of Doctor McLaughlin's articles, which were prepared for Popular 
Mechanics Magazine with the purpose of making it clear, to everyone interested in the problem 
of pure water, how communities of any size can best solve the problem for themselves. In this 
article Doctor McLaughlin shows that the nearest source of supply, properly purified, is often 
better than the attempt to bring pure water from a distance, and that a community which gets pure water 
as cheaply as $10 per million gallons is getting off lightly compared with many cities.— The Editor.] 


| estimating the cost of obtaining 
safe water it is necessary to consider 
the following items: 

Cost of installation ; 

Interest on bonded debt incurred; 

Sinking fund for liquidating the 
bonds, or 

Depreciation fund; 

Operating expenses and mainte- 
nance. 

The interest on the bonded debt 
must be reckoned as an annual fixed 
charge, and there should be a sinking 
fund to retire the bonds when due. 
If there is no sinking fund, it will be 
necessary to set aside usually about 2 
per cent each year for depreciation, 
this sum being nominally sufficient, 
with compound interest, to replace the 
plant at the expiration of its life ex- 
pectancy. 

Although it is impossible to gener- 
alize with accuracy, it may be said 
that a mechanical-filter installation 
costs about $10,000 to $12,000 for each 
1,000,000 gal. daily filter capacity. 

A slow sand filter installation will 
cost about $75,000 per acre, or about 
$20,000 to $25,000 per 1,000,000 gal. 
This is about double the cost of a me- 
chanical filter. 

The cost of sedimentation basins and 
storage basins varies greatly in dif- 
ferent localities, but may be reckoned 
from $5,000 to $10,000 per 1,000,000- 
gal. capacity. 

The installation of a hypochlorite 
plant will cost less than $1,000 and to 
treat the water, less than 50 cents per 
1,000,000 gallons. 

The cost of filtration, exclusive of 
fixed charges, varies greatly with the 
character of the raw water and local 
conditions. It may be roughly com- 
puted at from $3 to $5 per 1,000,000 
gal. for slow sand filtration, and from 


$4 to $6 per 1,000,000 gal. for mechan- 
ical or rapid sand filters. This is ex- 
clusive of fixed capital charges. 

In selecting the source of ‘supply 
and in determining the best method 
of purification, the element of cost is 
the most important factor. The slow 
sand filtration will have the greater 
outlay for installation, but the operat- 
ing expenses will be less. Exclusive 
of the price of land, which is sometimes 
an important factor of increased cost 
in slow sand plants, the mechanical 
(rapid sand) type of filter plant is 
shown to be more economical by the 
following illustration : 

Hypothetical case, comparing slow sand with 
mechanical (rapid sand) filtration in the matter 
of —_ for a small city requiring 5,000,000 gal. 
SLOW SAND FILTERS 


Five million gallons daily capacity; 6 beds, 
each 14 acre, filtering 3,000,000 gal. per acre 
daily, allowing one extra unit: 


Installation cost......... . $150,000 
Annual cost: 
Operating expenses at $3 per | ,000,000 
5,475 
Interest on $150,000 at 5 per cent. 7,500 
Depreciation 2 per cent............- 3,000 
ss $15,975 


MECHANICAL (RAPID SAND) FILTER 
Five million gallons daily capacity : 
$50,000 
Annual cost: 

expenses at $5 per 1,000,000 


9,125 
Interest on $50,000 at 5 per cent...... 2,500 
Depreciation 2 per cent...... 1,000 


So also in expensive pipe-line and 
tunnel projects. These often seem at- 
tractive because there is a popular im- 
pression that by going many miles to 
a distant source or extending miles out 
into one of the Great Lakes, expensive 
purification methods will be unneces- 
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sary. This is only partly true. Some- 
times—in fact, usually—some purifica- 
tion is necessary, and the cost does not 
end with the laying of the pipe or ex- 
cavation of atunnel. To this cost must 
be added each year a sum equal to 5 
per cent for interest and 2 per cent 
for depreciation, or for sinking fund, 
at least. These points can be illus- 
trated best by concrete examples. 


Minneapolis, Minn. 

In selecting its new waterworks sys- 
tem, Minneapolis considered four dis- 
tinct projects. Artesian wells were not 
selected because the water was hard 
and the supply probably inadequate for 
a big city. A pipe line to Lake Su- 
perior, 160 miles long, was considered, 
but the enormous outlay and fixed 
annual charges were prohibitive in 
cost. Mille Lacs, at a distance of 80 
miles, was also considered. The qual- 
ity of the water was excellent, although 
the quantity might be insufficient in 
the future. The cost of this pipe-line 
project was nearly $7,000,000. The 
fixed charges on this would amount 
to over $400,000 annually. This was 
considered prohibitive and it was de- 
cided to take the water from the Mis- 
sissippi River and install a mechanical- 
filtration plant. The cost of this plant 
to filter 39,000,000 gal. daily was esti- 
mated at $616,000 and the operating, 
including fixed capital charges, esti- 
mated at $163,350 per annum. 


Saginaw, Mich. 

Saginaw proposes to go to Saginaw 
Bay for its water supply, a distance of 
about 20 miles. This project involves 
a 20-mile pipe line and will cost $1,346,- 
000. It will give them water which is 
excellent for manufacturing and boiler 
purposes and which can be rendered 
safe by treating with hypochlorite, at 
small cost. 

The alternative project would be to 
use the present source of supply, the 
Saginaw River, or one of its branches. 
This is a grossly polluted stream re- 
quiring thorough purification. Fur- 
ther, it is a very hard water, and an 
expensive water-softening process 
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would have to be added to the purifica- 
tion plant. At first glance the Saginaw 
Bay project seems preferable, but in 
considering the charges for main- 
tenance, including interest on invest- 
ment and sinking fund, the Saginaw 
River project would probably be 
cheaper. Annual operating expenses, 
including fixed charges, are estimated 
by the Saginaw Bay Water Associa- 
tion at $122,900 as follows: 


Interest on $1,346,000 at 4 per cent.. $53,840 


Sinking fund .42 of | percent........ 5,660 
8.400 


This estimate is very low, especially | 


the allowance for sinking fund. Esti- 
mates for about the same quantity of 
water from the Saginaw River, puri- 
fied by mechanical filtration, would re- 
quire an installation costing about 
$300,000 and the operating cost would 
be about as follows: 


Interest on $300,000 at 5 per cent.... $15,000 
Sinking fund 2 per cent....... ...... 


Superintendence and labor..... . .. 12,000 
Chemicals for coagulating, sterilizing, 


In this case the low cost for purifi- 
cation and the securing of a soft water 
without chemical treatment are decep- 
tive, as the annual fixed charges on the 
original outlay for the long pipe line 
make the cost of maintenance higher 
than that of a mechanical filter and 
softening plant applied to the Saginaw 
River water. However, the cheapest 
method is not necessarily the one se- 
lected, nor can it be said to be wise 
always to select the cheapest. Sagi- 
naw will likely pay the price for what 
they consider a better water just as a 
man pays $50 for an overcoat, if he can 
afford it, rather than $20 for one which, 
though serviceable, is less attractive 
to him. 

Evanston, III. 

Population, 25,000; supply neces- 
sary, 12,000,000 gal. daily. Two ex- 
pert sanitary engineers employed by 
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the City of Evanston recommended a 
mechanical-filtration plant as the best 
solution, using Lake Michigan water. 
The plant in detail is as follows: 


Low-lift pumping equipment for lifting 

the raw water from the lake to the 

mizing tank $20,900 
Force main and Venturi meter ...... 4,610 
Mixing tank, 500,000-gal. capacity for 

applying the coagulant (alum) to 

the raw water, holding the total 

supply for one hour... ........... 13,224 
Settling basin ; capacity 1,000,000 gal. 

(holding capacity for two hours’ 

18,750 
Ten filter units, 1 100 acres each, total 

filter capacity 12,500,000 gai. daily ; 

Head house, wash-water pumps, air 

compressor, storage and chemical- 

Filtered-water reservoir, storage 

capacity 2,500,000 gal., five hours’ 

45,812 
Filtered-water conduit and pump well 5,446 
Incidentals, engineering contingen- 


Together with this estimate of con- 
struction cost the following estimate 
of operating expenses was submitted 
by the experts: 


Labor and superintendence .......... 4,420 
Power, lighting, repairs ........ -.. 5,370 

$12,670 


Cost per 1,000,000 gal., $5.78. 

FIXED CHARGES 
Interest on $204,575 at 4 percent.. $8,183.00 
Depreciation 2 per cent on $204,575 4,091.50 


Total fixed charges ........... $12,274.50 
Fixed-charges cost per 1,000,000 gal., $5.60. 
Grand total operating cost, including fixed 


charges, $24,944.50. 
Cost per 1,000,000 gal., $11.38. 


Columbus, Ohio 


The plant in Columbus has been in 
operation for some years. It is a me- 
chanical filter designed to soften the 
hard Scioto River water as well as 
purify it. The purification is very 
thorough. From the sedimentation 
and coagulation basins the water 
passes to the filters. The water re- 


ceives a rather complicated chemical. 


treatment. In addition to the coagu- 


_lant, water-softening chemicals and 


hypochlorite of lime are added. The 
results are entirely satisfactory from 
both the sanitary and industrial stand- 
points. The water-purification works 
proper cost over $500,000. The cost 
of operation in 1911 was about $16 per 
1,000,000 gallons. 


Toronto, Ontario 


Toronto considered several projects 
for an additional supply in 1912. 
First, an extension of the present sys- 
tem; source, Lake Ontario; purified 
by slow sand filtration. Second, Lake 
Ontario, water filtered by mechanical 
filter. Third, a pipe-line supply from 
Lake Simcoe. Here again the cost fac- 
tor decided in favor of continuing Lake 
Ontario as a source of supply, but me- 
chanical filtration was recommended 
instead of slow sand filtration. The 
pipe line to Lake Simcoe would have 
cost over $10,000,000, or nearly $9,000,- 
000 more than the project to filter Lake 
Ontario water. The interest and sink- 
ing-fund charges on this enormous sum 
would make an annual fixed capital 
charge of over half a million dollars. 
For this great outlay Lake Simcoe 
presented no compensating advan- 
tages. 

Grand Rapids, Mich. 

The source is the Grand River, a 
polluted stream of rather haid water. 
The water is pumped to settling and 
coagulating basins, where alum is ap- 
plied. The capacity of the sedjmenta- 
tion basins provides about six hours’ 
retention of the treated water before 
it goes to the filters. In addition to 
the sedimentation basins, reaction 
chambers are provided for, in which 
the chemicals for softening the water 
are applied. From the mechanical fil- 
ters the filtered water passes to a clear- 
water reservoir of 3,000,000-gal. capac- 
ity. The total estimated cost of the 
works is $350,000. The cost of opera- 
tion is estimated at $6 per million gal- 
lons for filtration and disinfection of 
the water, and about $6 per million 


contract for the installation of the Evanston plant at a figure somewhat lower than this estimate has been let 
yx McLaughlin's article was written.— Editor. 
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gallons additional to soften the water 
so that it will be suitable for boiler and 
factory purposes. These estimates are 
exclusive of fixed capital charges, 
which would be about $4 per million 
gallons additional. 


Selecting the Method 


Small cities and towns will often be 
able to secure a good ground-water 
supply. Larger cities will usually find 
this type of supply inadequate, and 
often manufacturing towns find 
ground-water supplies too hard for in- 
dustrial uses. If ground water is ex- 
cluded for any of these reasons, the 
nearest good surface supply should be 
selected. This usually means that puri- 
fication by some means is necessary. 
It is a measure of economy for muni- 
cipal officials to employ a good sani- 
tary engineer to aid in selecting the 
source and the method of purification. 
His recommendation should be fol- 
lowed. There are many municipalities, 
large and small, which are satisfied 
with the physical characters of their 
water supplies, but know that the water 
is polluted, or exposed to sewage pollu- 
tion. In such cases a hypochlorite 
plant, properly operated, will make the 
water safe at a cost of less than $1,000 
for the average installation and an op- 
erating cost of less than 50 cents for 
each 1,000,000 gal. treated. For puri- 
fication, where there is objectionable 
turbidity or color in the water or if 
the water requires softening, mechan- 
ical filtration will be found most 
suitable. 

Slow sand filtration is not gaining 
ground in this country because of the 
difficulty in handling turbid waters. 
The most successful plants are large in- 
stallations, and even these have usually 
found it necessary to use preliminary 
filters to prepare the water for the final 
slow sand filters. The method is best 
adapted to waters which are clear and 
free from color. 

On the other hand, mechanical-fil- 
tration (rapid sand) installations are 
being made on every hand and in com- 
munities of all sizes, from the small 
village or town to cities as large as 
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Minneapolis or Cincinnati. With the 
addition of hypochlorite as a finish- 
ing process, the mechanical-filtration 
plants now constructed are almost ideal 
purification mechanisms the 
standpoint of safe water. 


Operation and Control of Plants 


After selecting the method and prop- 
erly constructing the plant, the two 
most important duties confronting 
municipal officials are securing efficient 
operation and proper daily bacteriolog- 
ical control of the plant. This depends 
upon the selection and employment of 
the right man to take charge of the 
plant. The best type of man for this 
position is a graduate in sanitary en- 
gineering. He will not only be con- 
versant with the mechanical details of 
the plant, but will be able to adjust 
his chemicals according to the constit- 
uents and needs of the raw water. 
Most important of all, he will be able 
to make daily bacteriological examina- 
tions to determine the efficiency of 
purification. Nearly all the disasters 
due to sewage-polluted water supplies 
which have occurred were due to lack 
of daily bacteriological knowledge of 
the public supply or to inefficient 
operation of plants by unskilled men. 
Personally, I believe the employment 
of such a graduate is economy even in 
small cities. I can conceive, however, 
of cases where it is impossible for 
economic reasons to pay the necessary 
salary. In these cases local men must 
be employed, and trained to do the 
work. Here the State Board of Health, 
or, as in Illinois, the State Water Sur- 
vey, will find a very useful function. 
Whenever it is possible, however, 
young graduates of sanitary-engineer- 
ing schools should be employed; and 
such men are well worth their salary, 
considering the saving in the econom- 
ical adjustment of chemicals and fuel 
costs made possible by intélligent 
supervision. The greatest asset to be 
credited to skilled operation is the 
saving of human life effected, and the 
satisfaction of knowing that safe 
water is being furnished the people 
every day. 
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Fred Lawson and His Wife Working the Diminutive Stamp Mill of Their Small Gold Mine 


GOLD MINE WORKED BY MAN 
AND WIFE 


Up on Big Horn Creek, 10 miles 
from Lake Tagish, Yukon Territory, 
a man and his wife, the former a uni- 
versity graduate, work together in the 
operation of a mine. The first prob- 
lem was to find mining machinery 
small enough for two people, one of 
them a woman, to handle. This was 
solved by getting a tiny stamp mill 
such as assayers sometimes use. 
Water power was convenient, so Fred 
Lawson hitched the stream to a water 
wheel. The mine shaft is high on a 
mountain side, and the mill is located 
below on the stream bank. The prob- 
lem of transportation was solved by 
rigging up a heavy telegraph wire as 
an aerial tramway. Buckets of small 
size are dropped down this wire from 
the mine to the mill. One person can 
work the diminutive mill while the 
other takes care of the ore from the 
shaft. The outfit provides a good 
living. In the winter, Mr. and Mrs. 
Lawson trap and hunt. 


@The special ten-cent registry stamp 
is to be discontinued by order of the 
Postmaster General ordinary 
stamps used instead. 


RUBBER-SLAB FOUNDATIONS 
FOR MACHINES 


A rubber slab of special composition 
designed as a foundation for machines 
of all kinds, 
which is being 
introduced in 
Germany, does 


Machine 
Resting on 
Rubber-Slab 
Foundation 


away with anchor bolts and is said to 
reduce materially the vibration of 
buildings due to the operation of the 
machines. The weight of the ma- 
chine creates a partial vacuum and 
this, in connection with adhesion, is 
said to keep the machine firmly in 
place. Owing to the absence of an- 


chor bolts there is a considerable sav- 
ing both in the installation and in the 
removal of machines using this type 
of foundation. 
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SWISS POSTCARD SYMBOLIZES 
AEROPLANE 


Funds for the purchase of military 
aeroplanes by the Swiss government 


“Sade 


Postcard for Raising Funds for Swiss Military 
Aeroplanes 

are being raised by the sale of post- 
cards, one of which is shown in the 
accompanying illustration. This card, 
which has a typical Swiss landscape 
for a background, carries a symbolical 
figure of Switzerland seated on an 
aerial craft composed of flying horses 
and a modern aeroplane. 


MACHINE TRAINS HEARING 
OF DEAF-MUTES 


A French specialist has devised an 
apparatus and method for teaching 
deaf-mutes not only to talk, but tohear, 
thus restoring their defective sense 
organs to practically normal condition. 
This method is valuable not alone for 


The Vowel Siren— Teaching a Deaf-Mute to Hear 


the practical results produced, but be- 
cause of the light thrown on the causes 
of defective hearing and the conditions 
connected with it. The method is 
based on the fact that there is usually 
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some remnant of hearing even in a 
person regarded as totally deaf, and 
that this is capable of training. In 
applying the method a special appa- 
ratus known as the vowel siren is used, 
which produces certain vowel sounds 
mechanically at any pitch or intensity. 
The five fundamental vowels, “a” as 
in father and fame, and “e,” “o” and 
“oo” are given first, and after the ear 
is trained to recognize these instantly 
the other sounds are taken up in a 
regular order. : 

Many interesting results are ob- 
tained by means of tests made with 
the vowel siren. When deafness is 
due to an affection of the middle ear 
the vowel “a,” as in father, is heard 
more distinctly than the remaining 
vowels, while, if the patient is suffer- 
ing from lesions of the internal ear 
and hearing centers, there are gaps in 
the sense of hearing. In this way a 
preliminary examination shows what 
elements of hearing are left and what 
results may be expected from treat- 
ment. After the sense of hearing has 
been developed to a certain stage the 
treatment is continued with the teach- 
er’s voice, the patient being taught to 
speak and hear in connection with a 
previous knowledge of the written lan- 
guage. 


OLDEST SELF-PROPELLED 
FIRE ENGINE 


What is said to be the oldest piece of 
self-propelled fire apparatus in the 
country is the “Blake seven” engine 
which has been in continuous use at 
Hartford, Conn., since 1876. This en- 
gine is steam-driven, weighs between 
five and six tons, and cost $5,000. It 
has always given satisfactory service, 
and during the 37 years that it has 
been in use, it has been rebuilt only 
once, although minor repairs have been 
made at various times. 


CForty-eight searchlights, operated 
by 60 men and projecting different- 
colored beams a distance of 50 miles, 
will be a feature of the Panama- 
Pacific Exposition. 
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A Home Garage 


By FRANK L. RUSSELL 


The housing of an automobile must 


be taken into consideration when a 
new machine is purchased and would- 
be owners in a city often face this prob- 
lem first, with the result that the cost 
of keeping the machine in a garage 
discourages many, who could afford 
it, from buying one. The limited space 
on an ordinary residence lot or that 
allotted to an apartment dweller is 
inadequate for a large home garage, 
yet, in many places, a small one could 
be erected or space could be procured 
on a near-by lot at a small rental for 
such a building, the cost of which 
would fall far short of the expense of 


rior of the automobile and do small 
repairs. 

The first thing to be considered is 
the foundation, or base, which is made 
of concrete. The earth should be ex- 
cavated for a depth of 6 in. and to the 
exact dimensions given for the floor 
plan. The hole is then filled with cin- 
ders, well tamped in and leveled on 
top. A frame, about 4 in. high, is built 
up of cheap lumber, so that the space 
within measures 12 ft. wide and 16 ft. 
long, except at the double-door open- 
ing where a sloping runway is formed 
for the easy entrance of the automo- 
bile. A 2-in. layer of concrete—a mix- 
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A Garage That will House One Automobile and Provide Space Enough for Light Repairing 
and for Washing the Exterior, the Concrete Floor Being Better for This Work 


han a Floor 


keeping the machine in a public ga- 
rage. 

The home garage shown in the illus- 
tration is designed for housing one ma- 
chine, and to give a little space about 
it so that a person can clean the exte- 


Made of Plank 


ture of 1 part cement, 2 parts sand, 
and 4 parts gravel or crushed stone— 
is placed on top of the cinders, and a 
neat mixture of cement and sand, % in. 
thick, is placed on the concrete and 
When putting 


made perfectly level. 
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in the concrete, %4-in. bolts, about 5 in. 
long, are set in the edge with the 
threaded end extending about 3 in. 
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of lumber. After raising the corner 
posts and studs, and nailing the plate 
pieces on top, the siding boards are 


12’ 12" 
= 
End Elevation, Showing the Rafter Construction 
and the Finishing Facia Boards on the Eaves 
nailed on vertically to the plate and 
sill, and the battens nailed over the 
joints. 
The rafters are built up in a manner 


Floor Plan 


Showing the Location of the Sills, Studs 
and Corner Posts on the Concrete Floor 


above the upper surface of the cement 
and in line with the center of the 2 by 
4-in. timber used as a sill. The detail 
of this construction is shown in the 
sketch. About four of these bolts 
should be set on each side, three on 
the end, and one on each side of the 
double doors. 

The corner posts and studs are cut 
so that their length, together with the 
thickness of the sill and the two pieces 
for the plate, will measure 8 ft. This 
is the proper length to cut the boards 
without waste from standard lengths 


similar to that used on large garages 
now so popular. Each one, or each 
pair, consists of a crosspiece that rests 
on top of the plates at the sides and is 
notched at the ends, to receive the ends 
of the convex rafter pieces. The pat- 
tern for one of these pieces, with di- 
mensions, is shown in the drawing. 
After fitting the three main parts to 
form one rafter across the building, 
they are fastened together with short 
pieces of boards, which can be cut from 
scrap. The rafters are set on the 
plates 16 in. apart from center to 
center. 

The sheathing boards are nailed to 
the curved edges of the rafters length- 
wise, and as the material list calls for 


CONCRETE 
2 bbl. cement. 
4,500 cu. yd. cinders. 
2,200 cu. yd. sand. 
4,300 cu. yd. gravel. 


FLOOR: 


SILLS, PLATES AND STUDS: 
6 pieces, 16 ft. long, 2 by 4 in. 
4 pieces, 12 ft. long, 2 by 4 in. 
20 pieces, 8 ft. long, 2 by 4 in. 
SIDING: 
90 boards, 8 ft. long, % by 8 in. 
90 battens, 8 ft. long. 
RAFTERS: 


10 boards, 14 ft. long, 7% by 8 in. 
10 boards, 14 ft. long, % by 4 in. 


Material List 


ROOFING: 1 large door lock. 
Enough oe 3 boards, 12 ft. long, to 10 lb. 20-penny nails. 
cover 260 sq. 20 Ib. 8-penny nails. 
Enough prepared — to cover 260 sq. ft. 10 bolts, with double washers, % by 5 in. 


WINDOWS 

4 single casements. 
FINISHING PIECES: 

2 frieze boards, 18 ft. long, % by 1 ft. 
2 facia boards, 18 ft. long, % by 4 in. 
4 facia boards, 8 ft. long, % by 1 ft. 
8 corner boards, 8 ft. long, 7% by 4 in. 
6 door facing boards, 8 ft. long, % by 4 in. 

HARDWARE: 
1 pair of door hinges. 
1 door lock. 


3 pair of heavy door hinges. 
1 foot latch. 
1 upper latch. 
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boards 12 ft. long, one and one-half 
lengths will cover the rafters and allow 
1 ft. projection at each end for the 
eave. The facia boards are cut on a 
curve in the same manner as the rafter 
pieces, and the under side is cut as 
shown in the detail, so as to make a 
neat-appearing connection to the end 
of the frieze boards. Straight facia 
boards are fastened on the eaves, at 
the sides, in the same manner, and a 
frieze board nailed to the under side, 
the ends being finished as shown in the 
detail drawing. 

Prepared roofing is fastened to the 
sheathing in the usual manner, begin- 
ning the layers at the eave and finish- 
ing in the center, allowing the center 
piece to overlap on both sides. | 

The windows 
consist of four 
single case- 
ments, two be- 
ing placed on 
each side. These 
can be of any 
size to suit the 
builder, and can 
be bought from 
a mill ready to 
be set into the 
openings cut for 
them. 

The doors can be made up of the 
same material as that used for the sid- 
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ing and battened together, or, if a more 
elaborate door is desired, they can be 
purchased at a reasonable price, pan- 


7 43 
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END FACIA BOARD PATTERN 
7 
“| 
RAFTER PATTERN 


Pattern Layout for the Rafter Pieces and the Finishing 
Facia Boards for the Eaves at the Ends 


eled and with a glass in the upper part. 
If paneled doors are used, 18 boards 
can be deducted from the siding-mate- 
rial list. The double doors will require 
fastenings at the center, and, in plac- 
ing the concrete floor, a keeper should 
be set in the surface cement for the 
foot latch. The upper keeper can be 
attached to the end rafter crosspiece. 
The usual hardware is necessary for 
the small door at the opposite end. 

A garage built up in this manner 
and well painted will last for years, 
and if it becomes necessary to move 
it, nothing will be lost except the con- 
crete floor, as the building can be 
lifted from the bolts and taken away 
bodily. 


A Plane Gauge 


The gauge consists of a hardwood 
board, A, 84 in. thick, the length and 
width being determined by the plane 
on which it is to be used; a thumb 
nut, B; a well made butt hinge, C, and 
some sheet steel. If the plane is made 
of iron, two holes are drilled through 
the side of the body, to correspond 
with the holes in the hinge. A semi- 
circular piece, D, is cut from the sheet 
steel, so that its center will coincide 
with that of the hinge pin when it is 
bolted to the board A with the hinge, 
the other wing of the hinge being fast- 
ened to the plane. Another piece of 
sheet steel is cut and fastened on the 


plane, with the hinge, extending up 
high enough to hold the end of the bolt 
carrying the thumb nut, B, as shown. 
With this arrangement the gauge is 
readily set at any angle, and if a scale 
of the various degrees is marked on the 


The Gauge as It is Attached to the Side 
of an Iron Plane 


semicircular piece, the adjustment is 
quickly made without the use of a 
protractor—Contributed by John V. 
Loeffler, Evansville, Ind. 
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Bracing a Plate-Glass Window 


Many times a large plate glass can 
be saved in a storm or a strong wind, 
if it is braced lightly, but the bracing 


A Wire 
Bracing a Large 
Plate-Glass Window 
to Prevent 
Its Breaking in a Storm 


is rather inconvenient and unsightly 
when done in the ordinary manner. It 
is best to provide an arrangement such 
as shown in the sketch, which is ready 
for use at any time. The device con- 
sists of a strong wire, A, tied at the 
top to a hook which is fastened in the 
ceiling in the middle of the window 
opening close to the glass. A small 
bracket is placed in the exact center, 
B, of the glass, and the wire is drawn 
taut over the bracket. The part of the 
bracket in contact with the glass is 
covered with rubber or felt. 

The lower end of the wire passes 
through a hole in the floor close to the 
glass and opposite the hook in the ceil- 


Scrapers Attached 
to a General- 
Utility Car for 
Use in Grading 
the Roadbed. F 
Also Used 
in Winter for 
Removing the 
Snow from the 
Roadbed 


\ Fig I 


ing, and then over a small pulley, C, to 
a drum, or cylinder, which is revolved 
by a worm gear. A small shaft from 
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the worm extends through the floor 
and is fitted with a hand wheel for 
drawing the wire taut. 

The wire can be released and un- 
hooked at the top when desired. This 
protection for a large glass is as good 
as can be made and, unless the storm 
is very violent, will keep the glass from 
breaking.—Contributed by Charles 
Homewood, Cedar Rapids, Ia. 


Grader Attachment on a Utility Car 


The manner of equipping a general- 
utility car, used to haul materials on a 
short electric line, with a grader that 
serves both for grading and as a snow- 
plow, is shown in the sketch. The 
scrapers are held free to swing on a 
2-in. iron post set in a casting that is 
fastened to the bottom of the car. The 
lower end of the post is also braced 
from the drawbar on each end of the 
truck. The scrapers can be raised and 
lowered with the detachable crank 
shown at the right of the car, which 
turns a rod, having lift chains and 
ratchet wheels to hold the scrapers at 
any desired height. The material 
dropped can be sheared to both sides 
of the track by adjusting the scrapers 
on a shear cut as in Fig. 1. When 
placed in the position shown in Fig. 
2 the foremost scraper is fastened to 
the journal box with a piece of metal 
in the shape of an inverted U. By this 
arrangement the material is thrown to 
one side of the track. If both outer 
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Fig 2 


ends are fastened to the journal boxes 
all the material will be held and de- 
posited in the center of the track. 
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When the scrapers are dropped on the 
rails at their outer ends, the inner ends 
at the center pin will be 1 in. higher 
than at the former. 

As a plow, the car was used with 
success during the winter for clearing 
the track, throwing the snow to either 
side of the track. A piece of boiler 
plate was attached at the outer ends 
of the scrapers so that the snow could 
be pushed quite a distance from the 
roadbed. These plates were made to 
be raised at the ends so as to be out 
of the way when crossing a bridge.— 
Contributed by Frank H. Renninger, 
Montoursville, Pa. 


Plumb-Bob Protector 


The chainmen of a surveyor’s crew 
carry the plumb bobs in their pockets 
and the sharp point 
soon wears holes in 
the cloth and the bob 
is lost. An ordinary 
spool makes a good 
protector for the 
sharp point and also 
provides a place to 
wind the cord. The 
hole in one end of 
= the spool is plugged 
— and the other end 

ng enlarged to admit 
the bob. Two notch- 

NOTCH es are cut in the 

spool rim and the 

cord is run in them 

before it is wound on 

the spool. The spool protects the 

sharp point and the bob can be car- 

ried in the pocket or with other tools. 

—Contributed by~ Charles Motton, 
Toronto, Can. 
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Gate for a Stock Farm 


It is often desired to separate the 
smaller stock from the larger at feed- 
ing time, and in providing a passage- 
way for this purpose, I devised a plan 
to make the gateway so that I could 
pass through with a milk pail in each 
hand while the cows could not follow 
me. This plan was realized as shown 


in the sketch. The smaller animals, 
such as hogs, chickens, and sheep, can 
pass through the V-shaped part, but a 


The Cows and Horses cannot Pass ys the Passage 


to Follow the Person Doing the Feeding 
horse or a cow could not make the 
turn. The small swinging gate can be 
fastened to one side, to make a per- 
manent inclosure for the smaller stock. 
—Contributed by H. S. Long, Bazile 
Mills, Neb. 


An Emergency Tire 


An old casing filled tightly with 
pieces of old inner tubes makes a bet- 
ter spare tire for emergency use than 
a new one, for the reason that an air- 
filled tire never holds pressure for a 
great length of time and must be 
pumped up when it is put on the wheel. 
A casing filled with inner tubes is 
ready as soon as it is fastened in place. 


Wood Soles to Keep Shoes from 
Damp Floors 


As it was necessary for me to work 
in a place where there was always some 
water on the floor, I made a pair of 
wood soles to 
keep my feet 
dry. The soles 
were made of 
%4-in. wood, 
shaped like the 
shoe soles and 
having straps to 
attach them to 
the shoes. Two cleats, 1 in. wide, were 
fastened to the bottom of the wood 
sole to raise the shoe high enough to 
be out of the water—Contributed by 
Louis Travers, Corona, L. I. 
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Mold for Forming a Chimney Top 


The outside corners A of the mold 
are made of sheet steel, about 18 in. 
long and 3 in. wide, bent in the center 


An Adjustable Take-Down Mold for Forming 
Cement Tops on Chimneys 


at right angles. The ends of these 
pieces are slotted to adjust themselves 
on bolts. The inside corners are made 
in the same manner, except that they 
are 10 in. long. The sides B are made 
of wood, 3 in. wide and 3% in. thick, 
with a hole in each end for a bolt. The 
length of the outer side pieces is about 
18 in., the length of the end pieces, 
12 in.; the inner side pieces are about 
9 in. and the ends 6 in. long. 

The parts are assembled as shown, 
the slots in the ends of the metal cor- 
ner pieces allowing considerable ad- 
justment for making different-sized 
chimneys. A thin strip is slipped in 
between the mold and the top of the 
chimney to hold the former in place 
while the cement is poured in and 
until it sets. The mold is taken apart 
by removing the nuts from the bolts. 
—Contributed by W. E. Crane, Cleve- 
land, O. 


To Prevent Water Barrels from Falling 
to Pieces 


The following method will prevent 
water barrels from “going to staves” 
when they become dried out and the 
hoops loose. Procure some wire and 
wind it spirally around the barrel, fas- 
tening each alternate stave to the wire 
with a small staple. The wire will keep 
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the hoops in place even when they are 
loose. 

This method is also applicable to 
wood tubs, buckets, casks, round wash- 
ing machines, etc., and is more effec- 
tive if the wire turns are run parallel 
for two or three courses at the ends. 
—Contributed by J. W. Whitaker, 
Francesville, Ind. 


Making the Marks on an Old Square 
Show Plainly 


Cover the surface of the square thor- 
oughly with blue chalk, then rub off 
the surplus. This will leave the divi- 
sion marks clear and distinct in a 
bright blue, and they will remain in 
this condition much longer than would 
be expected. 

Another and a more permanent 
method is to paint the square with red 
lead and allow it to dry for 5 or 6 
hours, then dampen a soft cloth in 
kerosene and wipe off the surface coat. 
The paint will adhere in the marks and 
figures, thus making them plainly visi- 
ble-—Contributed by H. J. Blacklidge, 
San Rafael, Cal. 


Homemade Fire Extinguisher 


It is not generally known that carbon 
tetrachloride makes a very efficient fire 
extinguisher. The vapor of this chem- 
ical is very 
heavy and will 
remain so for a 
considerable 
length of time 
and preventcom- 
bustion. The - 
liquidis not inju- 
rious to furni- 
ture. 

A simple fire 
extinguisher may 
be made withthe 
use of the tetra- 
chloride in a _ seltzer siphon. The 
siphon bottle is filled about two-thirds 
with the liquid and the metal top 
screwed tightly in place, whereupon 
air is pumped on the liquid with an 
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ordinary bicycle pump. Enough air 
can be forced in to be able to expel the 
liquid contents, since the liquid has a 
low specific gravity and the bottle is 
constructed to stand a high pressure. 
The nozzle on the bottle should be 
reduced by soldering the tip of an oil 
can to it. 

This extinguisher possesses many 
advantages over the common carbon- 
dioxide reversible ones. It will put 
out gasoline, benzine and similar fires 
—in fact the liquid has been used for 
fireproofing these liquids; articles: will 
not be ruined if they accidentally come 
in contact with the liquid, and one 
always knows how much liquid re- 
mains within—Contributed by Arthur 
Woreschek, New York City. 


Using Oil in Compression Grease Cups 


It is often desired or necessary to 
use oil in compression grease cups, 
and this can be 
easily done by 
first filling the 
cup with waste, 
or, better still, 
with a small fine 
sponge, then 
turning in the 
oil and using the 
cup as with 
grease. The 
sponge or waste 
oil until the cap is 


will hold the 
screwed down to squeeze it out.-—Con- 
tributed by H. F. Hopkins, N. Gir- 
ard, Pa. 


Locating Buried Pipes 


The caps of the shut-off pipes for 
gas and water mains leading into resi- 
dences often become buried, and some- 
times it is very difficult to locate them. 
Usually a great deal of digging has to 
be done and the lawn is practically 
ruined. A little tool which will save 
the lawn and much unnecessary dig- 
ging in the location of buried caps, can 
be easily made as follows: 

Procure an old shovel handle and 
saw it off at A, as shown in the sketch. 
A piece of steel rod, 3 in. in diameter 
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and 3 ft. long, is inserted in a +;-in. 
hole bored in the end of the handle. A 
hole is drilled through both rod and 


A Tool for Finding the Location of Earth-Covered 

Pipes or Service Boxes 
handle and a pin driven in to hold them 
together. The end of the steel rod 
should be ground to a sharp point. In 
use, the pointed end is driven into the 
earth at the location of the cap until 
it is struck. 


Window-Pole Hanger 


Window poles used in large office 
buildings, schools, etc., are usually 
kept standing in a corner and are not 
always easily found when wanted. In 
a telephone exchange a hanger was 
provided as shown, which was made of 
a wood block, % in. thick, 3 in. wide 
and 2%, in. high, beveled on the out- 
side edges and fitted with a brass clip 
shaped to receive the knob on the 
window pole. This provides a hanger 


Poeiding a Place to Keep a Window Pole Where 
t is Easily Found When Wanted 

that keeps the pole clear of the wall 
and near where it is used.—Contrib- 
uted by Theodore Woolman, Newark, 
New Jersey. 
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A Harnessmaker’s Clamp 


A very handy, as well as easily con- 
structed, clamp for holding leather is 
shown in the sketch. The clamp con- 


A Folding Clamp 
That is Handy for 
the Harnessmaker 
as Well as for 
Repair Jobs 


sists of two jaws, two levers, a separat- 
ing block, and a piece of leather, *4 in. 
wide and 3 ft. long. When not in use 
the parts fold up out of the way. In 
use, it is placed on a chair with the 
levers under and just back of the knee 
joint—Contributed by A. S. Thomas, 
Gordon, Can. 


Bag Holder for a Round Spout 


The round metal spouting of a feed 
mill furnishes a very nice opening to at- 
tach a bag with the 
holder shown in the 
illustration. It is the 
idea of a correspondent 
of American Miller and 


Adjusted and Locked by 


Bag Holder That 
One Motion of the Lever 


: is constructed of 
SSS: spring wire and a 
toggle-joint lever. The lever is made 
of stake iron, 1 in. wide and 14 in. 
thick. The end of the spouting must 
have a flange at the bottom. When 
the bag is in place and the holder ad- 
justed the lever locks itself and has no 
tendency to open. Square spouting 
can be fitted with round ends to fit 
the bags. 
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Permanent Marks on Concrete Floors 


The aisles of a manufacturing plant 
must be kept open for the trucks, and 
a white line is usually marked on the 
floor beyond which nothing is placed. 
These lines will require renewing 
often, as they wear away quickly. The 
owners of one factory overcame this 
difficulty and made a line that could 
not be worn away in the following 
manner: Two iron straightedges were 
placed on the floor, about 1% in. apart, 
and held down with weights while a 
compressed-air chisel was used to cut 
a slit in the cement, 14 in. deep. White 
paint was placed in this groove. The 
depression prevents any wear on the 
paint and a permanent line is the re- 
sult—Contributed by J. C. Moore, 
Wilkinsburg, Pa. 


Removing Lime from Used Brick 


An old cleaver with teeth cut in the 


edge, as shown in the illustration, 
makes a_ good 

tool for remov- 

ing lime from Pend, 
old brick. The 

teeth should be 


cut about 1 in. deep and the points 
about 1 in. apart. This makes the 
best kind of tool for this work.—Con- 
tributed by J. N. Bagley, Superior, Neb. 


How to Make a Wire Cable 


When erecting a smokestack for our 
heating plant in connection with a 
greenhouse, some cable was necessary 
for the guys. We had a lot of fence 
wire and I decided to make the cables 
from the wire. We used a general- 
utility gasoline engine which had a 
flywheel with 5 spokes. One wire, 200 
ft. long, was tied to each spoke in the 
wheel, the other ends of the 5 wires 
being fastened to a large post. The 
engine was started, and in a short time 
we had a cable of 5 strands nearly 200 
ft. long. When the wires became nicely 
twisted they would break at the wheel 
and cause no serious trouble-—Con- 
tributed by Ed Lampert, Xenia, O. 
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Practical Telephony 
By HAROLD HINTON 
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PART V 


There are four distinct kinds, or 
classes, of circuits known to telephone- 
construction men, viz., subscribers’ cir- 
cuits, trunk circuits, toll circuits, and 
long-distance circuits. The subscrib- 
ers’ circuits are those which work di- 
rectly from some central office located 
in the city or town where the subscrib- 
ers live. The trunk circuits connect 
two or more central offices in the same 
system. The toll circuits are used to 
connect two near-by towns or cities, are 
owned and operated by the local tele- 
phone company, and the name of “toll” 
is given to distinguish the out-of-town 
call from the “L. D.” or long-distance 
call. The long-distance circuits are 
controlled, operated and, in fact, owned 
by two separate companies, one for the 
Bell long-distance connections and one 
for the independent connections, and 
very often the local telephone company 
is really owned by the same combina- 
tion of capital that controls the long- 
distance company. To make the dif- 
ference in the four classes of circuits 
plain, the operation of each will be de- 
scribed. 

The “subscriber’s circuit” operates 
as follows: When a subscriber calls 
a number the operator, in his own cen- 
tral office, either connects the sub- 
scriber direct, or “trunks” the call to 
another exchange in which the desired 
subscriber is located. 

The “trunk circuits” are used solely 
to connect two or more central offices 
and have no subscribers’ telephone 
sets connected to them permanently. 
These circuits are used to unite into a 
telephone system what would other- 
wise be isolated stations, and to bring 
all the central offices, within a cer- 
tain limit, into almost immediate con- 
nection with each other. 

The “toll circuits” are really long- 
distance trunks, and are used when the 
offices to be connected are separated 
by some distance, as between Roches- 
ter, N. Y., and Batavia, N. Y., or Buf- 
falo, N. Y., and Niagara Falls, N. Y., 


or Seattle, Wash., and Tacoma, Wash., 

etc. The operation is very similar to 

the operation of a trunk circuit and is 

as follows: If, for instance, a sub- 
CLAMP 


7 


Fis.23 


The End of a Submarine Cable as It is Anchored 
to a Dock 


scriber in Rochester desires to hold 
conversation with a _ subscriber in 
Batavia, the Rochester subscriber calls 
central and asks for “toll operator”; 
central trunks the call to “toll,” who 
takes the name and number of both the 
called and the calling subscribers, and 
informs the calling party that she will 
call him, whereupon he hangs up his 
receiver. The toll operator then cuts 
in on a Rochester-Batavia toll circuit, 
calls Batavia and tells the toll operator 
there whom she wants, and who the 
caller is. Batavia then tries to get into 
communication with the desired party 
and, if successful, calls back to Roch- 
ester, who rings up the calling party, 
and the connection is made. If, for any 
reason, the called party cannot be 
raised by Batavia, she also informs 
Rochester to that effect, and Rochester 
notifies her subscriber that she will 
try again. 

The “long-distance circuits” are op- 
erated similarly to the toll circuits, but 
instead of the subscriber calling “toll 
operator” he calls “L. D.,” and his call 
is immediately trunked to the long-dis- 
tance office, which is usually located 
far out in some suburban part of the 
city so that the long-distance company 
will not have to bring their wires into 
a city, which would incur useless ex- 


| 
| 
| 


| 283 | 
| 
| | 
— | 
| 
| 
DOCK 
TTT | 
PILES | | | | |} 
| 
| 
| 


284 POPULAR MECHANICS 


pense and also make the loops that 
much longer. The operation is now 
very similar to that employed by the 
toll operator, except that it is some- 


_ SLEEVE 


Fig.24 


Fig.25 


Lead-Sleeve Covering for a Cable Satice. and the 
Manner of Connecting the Wires 


times necessary to make two or more 
connections between the long-distance 
offices in order to reach the desired 
point, if the call originates in a town 
which is not on the main line between 
two cities. 

It will be seen that, in the method 
of operation, all these circuits are 
nearly alike, and that the main differ- 
ence lies in heavier construction for the 
longer runs. In the subscriber’s cir- 
cuit the wire is usually No. 22 gauge 
copper, for lead-covered cables, or No. 
12 gauge galvanized iron, or copper, 
for overhead lines, with repeating coils 
cut into the circuit at the central office. 
The repeating coils act in the double 
capacity of cross-talk eliminators and 
current boosters. The trunking lines 
are usually run in underground or 
aerial cables, using No. 19 gauge cop- 
per wire for conductors. 

In toll and long-distance work, the 
gauge of the wire is in proportion to 
the length of the run, and is usually 
either No. 16, 14, 12 or 8 hard-drawn 
copper wire with load coils cut into the 
circuit. These load coils are con- 
structed on the general principle of the 
repeating coils, which are used on the 
subscribers’ circuits, but are a great 
deal larger and heavier. The compari- 
son will be clearer, if it is understood 
that the ordinary repeating coil weighs 
a little over 2 Ib., is circular, and occu- 
pies a space about 2 in. in height by 4 
in. in diameter, while the load coil 


usually weighs from 1,500 to 1,900 Ib., 
some even more, and are so large that 
two of them would occupy a fair-sized 
manhole. 

It is a well-known fact among tele- 
phone engineers and construction men, 
that an articulate-voice current con- 
sists of a fundamental wave and a 
large number of overtone waves of dif- 
ferent frequency, and that the greater 
the frequency of the overtone wave, 
the more does inductance tend to make 
it lag behind the fundamental. But ca- 
pacity has the opposite effect, so that 
the greater the frequency of an over- 
tone wave, the more it tends to lead 
the fundamental wave. Also, the 
proper amount of inductance inserted 
in a circuit will neutralize a given ca- 
pacity for one particular frequency. 
The difficulty with telephone circuits 
lies in the fact that the capacity be- 
tween the line and the ground, or other 
conductors, is distributed throughout 
its length, and that the frequency 
varies from about 32 to 40,000 periods 
a second. This was first mathematic- 
ally demonstrated by Prof. M. 1. Pupin, 
who then practically proved that the 
distributed capacity of the line can be 
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Fig. 26 


Cable Box Used Where Submarine Cables are 
Connected to Open-Wire Construction 


neutralized by inductance, by connect- 
ing properly designed inductance coils 
in series with the line and at definitely 
calculated distances apart. He dem- 
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onstrated that by neutralizing the ca- 
pacity by inductances for the highest 
frequency commonly occurring in con- 
versation, about 750 per second, the 
neutralization was sufficient for all fre- 
quencies. The calculations are too 
complex to be given in detail, but the 
coils must have a definite inductance 
and be located at definite distances 
apart along the line. When the neu- 
tralization is properly done, distinct 
conversation can be held not only over 
a much greater distance, but over a 
much smaller wire, and the construc- 
tion cost is greatly reduced both by the 
saving on the wire and by lighter con- 
struction throughout the pole lines. 

It is these coils, designed by Profes- 
sor Pupin and known as the Pupin load 
coils, which are now in use on the 
New York-St. Louis, New York-Chi- 
cago, and other long-distance circuits. 
It has been claimed that the use of the 
load coils, or loading pots as they are 
now called, has improved the trans- 
mission on the New York-Chicago cir- 
cuit 100 per cent. This line is built 
with No. 8 gauge hard-drawn copper 
wires with loading coils connected in 
series with the line every 2'% miles. 

These coils are also in use between 
New York and Hartford on an under- 
ground cable. On this circuit, extra- 
large manholes are located every 6,600 
ft., in which the load coils are placed, 
and it is known that the use of load 
coils are more beneficial on under- 
ground cable circuits than on _ bare 
overhead circuits. The inventor of 
these coils is confident that a conver- 
sation between New York and San 
Francisco may be held without any 
difficulty over a_ circuit properly 
equipped with his coils. 

In the construction of toll and long- 
distance lines, whether open-wire, un- 
derground-cable, or aerial-cable, it is 
often necessary to resort to subma- 
rine cables for crossing rivers, har- 
bors, and the like, and if it is found 
necessary to use the submarine, the 
nature of the bottom should be ascer- 
tained from the government charts, 
dredging companies, or contractors 
who have worked on the bottom. 


Ordinarily, a single-armored cable 
should be used, but if the river bottom 
consists of high, jagged rocks or deep 
gullies, which would allow the cable 

BACK BRACING 


Method of Setting caamten Poles for Aerials, or 
Where Cables are Connected to Open Wires 
bridging them to swing backward and 
forward with the tide or current, dou- 

ble-armored cable should be used. 

Cables should be laid as nearly in a 
direct line as possible, avoiding any 
known projections in the river, such as 
sunken boats, rocks, etc., and taking 
care to avoid crossing any existing 
cables. Figure 23 shows a method of 
anchoring the end of a submarine cable 
to a dock. 

When splicing a submarine cable the 
outer covering of jute should be re- 
moved for a distance of 14 ft. from 
the end of the cable; the armor wires, 
three or four at a time, should be care- 
fully unwound for a distance of 13 ft., 
and the jute bedding over the sheath 
of the cable should be removed for a 
distance of 10 ft. Care should be taken 
in handling the armor wires so that 
the natural twist is not taken out of 
them, as they must be rewrapped later. 
The splice should be so located that 
there will be a 12-in. lap of armor wires 
on one side of the splice, and a lap of 
8 ft.on the other. A 24-in. lead sleeve, 
whose diameter should not be larger 
than absolutely necessary to pass over 
the splice, should be slipped over the 
cable, and the splice should be made 
in the manner used for an underground 
cable splice, as shown in Fig. 24. The 
wires are spliced together as desig- 
nated in Fig. 25. <A special descrip- 


tion of how this splice is made will be 
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given in a later chapter. The armor 
wires are then replaced over the splice 


8 


Fic.28 
Transposition for Cutting Down Cross-Talk and 
nduction on Long Open-Wire Leads 
and securely tied. Sometimes the sub- 
marine cables are used in connection 
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with open-wire construction, in which 
case a cable box, similar to the one 
shown in Fig. 26, is used. The method 
of setting terminal poles for aerial- 
cable or open-wire connection to the 
submarine is shown in Fig. 27. In 
either case, the loading coils are placed 
in small manholes, at the foot of the 
poles where the loading is to be done, 
and the coils cut into the circuit. 

The method of transposition, to cut 
down induction and cross-talk on long 
open-wire leads, is shown in Fig. 28. 


( To be continued ) 


Pattern for a Tee Joint 

Where it is necessary to make a side 
outlet for a straight pipe, or what is 
called a tee joint, the pattern for the 
part attached to the straight pipe is 
laid out as follows: 

Draw two half circles, as shown in 
Fig. 1, with sufficient space between 
them to provide for enough metal in 
the finished piece to hold its shape, and 
divide them into 12, 16, 20, or 24 parts, 
depending on the size of the pipe. 
Never divide them into 10, 14 or 18 
parts. Draw a vertical line and num- 
ber the lines, beginning with 1 at the 
edge. 

Draw two parallel lines, A and B, 
Fig. 2, with sufficient space between 
them for the part to be made, also a 
parallel line, C, a distance from the line 
A equal to the width of the throat. 
Space the lines A and B into equal 
divisions the same width as those on 
the half circles. Number these lines, 


center line and the end of line 1, Fig. 1, 
and step off this distance on all the 
lines marked 1 in the stretchout, from 
the line C upward, as shown at D, Fig. 
2. Proceed in the same manner with 
the lines 2, 3, etc., Fig. 1, marking off 
the respective distances on lines 2, 3, 
etc., Fig. 2, until all of them are 
marked. Connect the points stepped 
off and cut out the pattern.—Contrib- 
uted by S. C. Shipman, St. Peters- 
burg, Fla. 


Ringing Central with a Motorcycle 
Magneto 


A lineman using a motorcycle to 
quickly reach the point of trouble car- 
ries only a receiver and a coil of paired 
wires, the motorcycle furnishing the 
rest of the equipment. The wires at 
the point of trouble are connected to 
the motorcycle magneto, and to call 
central he pedals a few turns and places 
the receiver to his ear. 
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Manner of Laying Out the Stretchout of a Pattern for a Tee Joint in a Pipe Line 


as shown, beginning with 1 at the ends 
and in the center. 
Set the divider points on the vertical 


CA very small compression leak will 


reduce the power of a motor consid- 


erably. 
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Cleaning Lead Pipes 


Old lead pipes and connections in a 
bathroom can be cleaned of the green 
tarnish, so that they will look like new, 
in the following manner: Procure 
some ammonium sulphide and add to 
it a few ounces of salt or at least 
enough to make a pasty solution. Yel- 
low ammonium sulphide should be 
purchased, and after it is mixed with 
the salt it should be rubbed briskly 
over the pipes. After sufficiently 
cleansed, the pipes should be polished 
with a dry cloth. The mixture is harm- 
less and will not hurt the hands though 
it will stain them, if not washed off 
quickly after the mixture is applied. 


A Pulley-Measuring Stick 


Many times it is desired to find the 
diameter of a pulley that is on a shaft 
and running. This can be easily ac- 
complished with 
ameasuring 
stick as shown 
in the illustra- 
tion. The stick 
is made of a 
piece of wood, 4 
in. wide, %4 in. 
thick, and of 
suitable length 
to reach the 
| shafting. A V- 
shaped notch is 

cut in one end 

large enough to 
accommodate the largest shaft and then 
graduated with inch marks starting at 
the bottom point of the V-notch. The 
angles on the notch should be cut per- 
fect so that the center of the shaft will 
be at a true right angle to the scale 
line. The manner of using the stick 
is clearly shown, the distance deter- 
mined being the radius, or one-half of 
the diameter—Contributed by Walter 
A. Olsen, So. Boston, Mass. 


CShort brads can be easily held for 
Starting by inserting them through a 
heavy piece of paper to serve as a 
handle. 


Window for a Dairy Barn 


A practical dairy-barn window is 
made by placing the hinges at the 
lower edge of the sash, as shown, and 


A Window That will Admit Fresh Air and Prevent 
Draft on the Stock 

attaching canvas at the ends so that 
the cloth will hold the sash partly open. 
This will deflect the air currents up- 
ward toward the ceiling and prevent 
draft on the stock.—Contributed by 
Ralph V. Crane, Ypsilanti, Mich. 


Straightening an Automobile Wheel 


Through accident, warping or poor 
construction, the road wheel of a car 
may run out of true sideways. Where 
the hub is not bent, a simple correction 
can be made until such time as the 
wheel can be out of service and the 
spokes reset or replaced. 

Ascertain which is the high side of 
the wheel, loosen the bolts that hold 
the flange and hub and fill in with 
paper, cardboard or tin, AA, then 
tighten and test, repeating the opera- 
tion until the wheel is straight. The 
drawing shows a liner inserted on two 
opposite sides. At the highest part the 
greatest thickness should be used, ta- 


Thin Wedges, Placed under Opposite Sides of the Hub 
Flange on a Wheel, Straighten the Rim 


pering off until the ends of the packing 
extends under about one-half of the 
circle. Shellac or paint is good to use 
in connection with the paper filling. 
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Setting Disks True in a Chuck 


After turning the outside diameter 
of a piece of work in a lathe chuck, the 
face must be trued, and the piece can 
be quickly set in 
the manner 
shown. The 
piece is placed in 
the chuck jaws 
which are set 
tightly, then the 
tool is turned in 
the post, and the 
back end forced 
against the piece 
while the lathe 
is in motion. The work will adjust 
itself quickly, and it only remains to 
clamp it tightly in the jaws of the 
chuck. Thin washers and disks of 
good-sized diameter which must be 
faced can be set true in this manner 
and it does not require much time.— 
Contributed by E. A. Strauss, Chi- 
cago, Il. 


Replacing Broken Ventilator Rope 


Many times the ropes controlling 
ceiling ventilators, skylights, etc., be- 
come broken near the ceiling, and, in 
the absence of a 
long ladder, the 
problem of fast- 
ening a new rope 
to the broken 


Uy end is often a 
\7 difficult one. 
The following 
device has 
4 proved a_ good 
4 one over- 


coming the dif- 
ficulty. A staple is fastened in the end 
of a long stick of wood, a rope passed 
through the staple and a slip noose 
made as shown. The stick is raised 
and the noose passed over the hanging 
end of the broken rope. The long rope 
is then drawn to tighten the slip noose, 
which can be pulled tightly, as the 
knot is too large to pass through the 
staple. The stick is then drawn down 
and the staple slipped off the lower 
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end of the rope. The best results are 
obtained by using a rope a little 
smaller in diameter than the original 
one.—Contributed by W. O. Nettleton, 
Washington, D. C. 


Sediment Collector in a Lubricator 
Pipe 

The lubricator is a delicate and sen- 
sitive instrument, and any sediment 
that may collect in its small oil and 
water pipes will 
cause trouble. 
This trouble is 
more apt to oc- 
cur where the 
feed water is 
treated with 
soda ash, or 
other chemicals, 
to prevent the 
foaming. 

The sketch 
shows an inex- 
pensive  attach- 
ment that will provide a protection 
against the accumulation of sediment 
in the lubricator. The arrangement 
requires a few extra pipe fittings. A 
large-size nipple, fitted on each end 
with reducers to connect into the lubri- 
cator steam line, and a drain cock pro- 
vide a mud drum for collecting the 
dirt. The drain cock is opened once 
or twice and the steam allowed to blow 
out any sediment collected. Then 
there will be no danger of this mate- 
rial entering the lubricator. 


Repairing Broken Flange Pulley 


Some repairs had to be made on a 
sawmill located in the woods about 20 
miles from a station. There was found 
among the broken parts one 18-in. 
flanged pulley with one flange broken 
off and three 
arms cracked. 
As time and 
price were con- 
sidered above 
appearance, a new wood pattern was 
out of the question. The old pulley 
was broken beyond repair, but it had 
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value as a pattern. About 30 ft. of 
pasteboard, 14 in. thick, was procured 
and cut into strips, 4 in. wide. These 
were laid on the face of the pulley and 
coated with shellac, and each layer 
tacked to the previous layer. When 
the space was filled to the size of the 
flange the wheel was ready for the 
molder. In this case the rim was cast 
solid and the metal turned out to form 
the two flanges. 


Applying a Draft Surface to a Curved 
Pattern 


It often becomes necessary when 
making a curved pattern hastily to 
apply a draft, and in the ordinary man- 
ner this would require considerable 
time. A draft surface that will answer 
the purpose in many instances can be 
made quickly in the following man- 
ner: Glue a cord at the center and 
then glue heavy wrapping paper over 


The Cord and Paper Applied to a Curved Pattern 
roduces a Satisfactory Draft 


it as shown. This is for rough and 
quick work and can be used to advan- 
tage for repairs——Contributed by 
Ralph E. Mosher, Port Deposit, Md. 


Applying Calcimine Evenly 

When applying calcimine, alabastine 
or paint, if it is to be rubbed down, put 
on the different layers at right angles. 
The first coat, when dry, is composed 
of fine ridges of color. When the sec- 
ond coat is applied these ridges hold 
the color between them, thereby caus- 
ing the surface to be covered evenly 
and thoroughly. — Contributed by Jas. 
M. Kane, Doylestown, Pa. 


lapping casehardened steel 
emery alone will not take hold, but if 
mixed, half and half, with Portland 
cement, it will do good work. 
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An Eraser Holder 
Having some fine erasing to do on 


some drawings, I converted an old 
drawing pen into an eraser holder 


The Nibs of a Discarded Drawing Pen are Cut Off 
and Shaped to Hold the Eraser 


which enabled me to do the erasing 
neatly. The nibs were cut off close to 
the adjusting screw and their points 
turned in slightly. The eraser, which 
may be of any kind, is shaped as de- 
sired and inserted between the points, 
whereupon these are drawn together 
on the eraser with the adjusting screw. 
—Contributed by A. Espey Crozier, 
Louisville, Ky. 


Repairing Holes in Concrete Ceilings 


Where it becomes necessary to re- 
pair a ceiling that has a hole caused by 
the falling out of some of the concrete, 
the following method, described by 
Concrete Cement Age, will prove satis- 
factory. The method is to pour a thin 
grout through a hole drilled through 
the concrete, the grout being kept in 
place until it sets by a light panel sup- 


A Panel is Supported by an Upright against the Ceiling 
over the Hole, to old the Grout 


ported with an upright from the floor. 
The upright can be of such length as 
to be sprung lightly in place, or it may 
be wedged up from the floor. 
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Jaw Holder for a Drill Chuck 


A certain type of chuck will cause 
some trouble by coming apart when 


running without 
holding a drill, 
or when a begin- 
ner turns it in the 
wrong direction. 
This trouble may 
be easily over- 
come by shrink- 
ing on the chuck 
a ring having a 
recess that will 
allow the jaws to 
back up just far enough to admit the 
size drill which it is intended to hold. 


Recording Telephone Calls 


Desiring to know if there had been 
a call on the telephone in my absence 
I devised the arrangement shown in 
the illustration, 
to record the call. 
When I returned 
it was only nec- 
essary to. call 
those from whom 
a call was ex- 
pected. 

The recording 
device consists of a strip of carbon 
paper cut together with a tissue-paper 
protection, about 1% in. wide, both 
being rolled on an ordinary pin, pro- 
vided with a cardboard disk at the 
head and stuck into the wood of the 
bell box of the telephone. The pin 
should be placed so that the end of 
the paper can be pulled between one 
bell and the clapper, as shown, and it 
should be pushed in until the card- 
board disk acts as a retarder on the 
paper. 

When leaving the house, the end of 
the paper is drawn in position, and if 
a call has been made, the clapper re- 
cords it on the end of the tissue paper. 
This end can be torn off and the strip 
placed on top of the bell, out of the 
way, until it is necessary to use it 
again. Any one of the various forms 
of paper clips fastened to the end of 


the strips will keep them together.— 
Contributed by Hazel Kolar, May- 
wood, IIl. 


Depositing Copper on Plaster of Paris 


A new method of depositing copper 
on plaster-of-Paris articles is the re- 
sult of experiments made by a corre- 
spondent of Chemical News. The 
plaster article is thoroughly dried and 
then warmed, after which it is placed 
in a bath of melted paraffin, heated to 
about 150 deg. F., which causes the 
paraffin to permeate the plaster and 
render it waterproof. 

After removing the article and allow- 
ing it to cool, it is next coated with a 
thin layer of collodion, diluted with 
ether and alcohol, whereupon it is al- 
lowed to dry. The surface is then 
coated with electrotyper’s plumbago, 
the copper wires for conducting the 
electricity are attached, and a second 
coating of plumbago applied. 

The plaster article is now placed in 
a 10-per-cent solution of aluminum sul- 
phate for a few minutes, and then ina 
copper bath, made of sulphate of cop- 
per and sulphuric acid. The solution 
should contain from 5 to 8 per cent of 
sulphuric acid. A current density of 
1 ampere for every 4 sq. in. of surface 
is used on 3 volts. The coating can be 
polished or given an old copper finish, 
the same as plate on metals. 


Extension Wrench 


The wrench end A consists of a 
hydrant clamp, tapped for a 3¢-in. pipe. 
The ends BB of 


the clamp are cut 

off, and a length J 

of %-in. pipe fal 
threaded on both B 


ends to receive 
the clamp and a 
3%-in. tee. Two 
6-in. lengths of tA 

pipe are screwed 

into the tee for a handle. The hydrant 
clamps can be procured in a variety of 
sizes and one can be selected to fit 
any of the common nuts. 


f 
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Paving and Pavements 
By GEORGE LITTELL 
PART III 


Sheet Asphalt 

Asphalt, as it is known to the Ameri- 
can people, is composed of 1% in. of 
binder, of fine broken stone, mixed with 
about 16 per cent of asphalt cement; 
and a wearing surface, or top, of 2 or 
214 in. of fine stone sand, thoroughly 
incorporated with about 12 per cent of 
asphalt cement. 

The method of laying this pavement 
is so common that it would be a waste 
of time to go into the detail required 
to give a comprehensive view of the 
subject. Suffice it to say that the con- 
crete is placed first, as described in a 
previous chapter; then the \% in. of 
binder, which bonds the bare concrete 
and the surface coat together; and 
finally the 2 or 2% in. of topping, which 
is then thoroughly rolled. 

Brick 

The actual paving of a brick street, 
that is, the placing of the brick, is done 
by skilled mechanics called brick drop- 
pers, or pavers. The bricks are carried 
onto the pavement in piles of four, 
stacked with the spreaders, or teats, on 
the same side and the best face of each 
brick turned down. They should be 
placed upon the pavement with the 
spreaders facing the brick dropper, as 
these men grasp the brick with the left 
hand, turn the brick completely over 
and drop it into place with the right. 
This brings the down side of the brick, 
as carried onto the job, upward, and the 
spreaders are toward the brick dropper. 
The bricks are piled four high because 
most pavers run four courses across 
the street at one time. 

Expansion joints, about 1%4 in. in 
width, must be placed at least every 
75 ft., or the changes of temperature 
will cause the pavement to crack and 
heave, thereby ruining the pavement in 
a very short time. 

After the brick is all placed, a light 
roller, weighing about 3 tons, is run 
over the pavement, forcing all the brick 
into place and making the pavement 
smooth. 


A grout, composed of equal parts of 
cement and sand, or one part cement 
to two parts sand, is mixed in a semi- 
fluid state, then run over the pavement 
and forced into all the openings in the 
pavement, around the bricks, with stiff 
push brooms. The pavement is then 
left in the care of a watchman for at 
least 10 days, or until the engineer in 
charge orders it opened to the public. 
When the street is ordered opened, it 
passes from the contractor’s hands into 
the city’s and his responsibility ceases, 
except that he must maintain and re- 
pair it until his guarantee expires. The 
guarantee on a paving job varies from 
5 to 10 years. 

A 26-ft. brick pavement will require 
the following material: 


132 brick, 4 by 4 by 9% in.. per lineal foot. 
-0825 cu, yd. of sand per lineal foot of cushion 1 in. thick, 
4802 cu. yd. of concrete per lineal foot of 6-in. base. 


The material for a 30-ft. pavement is 
as follows: 


154 brick, 4 by 4 by 9% in., per lineal foot. ; 
.0928 cu. yd. sand per lineal foot of cushion 1 in. thick. 
.5555 cu. yd. of concrete per lineal foot of 6-in. base, 


Block Stone 

Block stone, or medina sandstone, 
ranks first for a pavement having an 
excessive amount of heavy trucking, or 
for paving heavy grades. While 
granite, trap rock, sandstone and lime- 
stone are all used for this style of pav- 
ing, the sandstone is the most popular 
and is most generally used. 

The advantages of this block-stone 
pavement are many: it is adapted to 
all grades; is easily cleaned; requires 
small outlay for repairs; is suitable for 
all classes of traffic; affords a good 
foothold for horses, and yields but lit- 
tle dust and mud. 

The usual size of these blocks is 4 
by 4 by 8 in., and they are laid in place 
in a manner similar to the brick. No 
spreaders are necessary on the blocks, 
as the rough sides of the blocks prevent 
them from jamming together. This 


pavement is laid upon a cushion coat, 
rolled and grouted in the same manner 
as for the brick pavement. 


Asphalt Blocks 

Asphalt blocks are composed of a 
mixture of asphaltic cement and 
crushed stone in the proportions of 
about 10 per cent of cement to 90 per 
cent of stone. The mixture is then 
heated to about 300 deg. F., run into 
pressure molds and plunged into cold 
water. These blocks are usually about 
3 by 4 by 12 in. and are laid the same 
as brick and block stone, but need not 
be grouted, as the heat and traffic soon 
incorporate the blocks into one solid 
mass. These blocks are a great help to 
a contractor who cannot afford to go 
into the asphalt-paving business in the 
regular way, as he can lay a better 
pavement at considerably less expense 
than he could sheet asphalt. This 
pavement is better able to withstand 
the wear of heavy traffic than is sheet 
asphalt and can be more easily patched 
up, if excavation has to be made. 


Repairing an Automobile Frame 


When a welding outfit is not at 
hand automobile frames can be repaired 
as follows: For a frame, say, 3 in. by 


Where Welding cannot be Done, a Frame may be 
Repaired with a Patch, Hot-Riveted in Place 
114 in., of ;%;-in. material use a piece of 
flat steel, 4 in. thick. This is fitted to 
the inside of the channel snugly. The 
piece and frame are then drilled and 
hot-riveted, using no less than two 
rivets on each side of the break. 

As an aid in fitting the steel in the 
channel a piece of soft wood is first 
cut to fit in the channel and over any 
rivets that may interfere. The wood 
can be cut and carved to fit the place 
much easier than the steel. The piece 
of wood can then be easily duplicated 
in steel. 

An inside patch is much better than 
one fastened on the outside, for the two 
reasons, that an outside patch is not 
easily fitted to the channel, and that it 
does not make a neat repair. Some- 
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Macadam pavement, as it is com- 
monly known, consists mainly of 
broken stone spread in layers and thor- 
oughly packed together with at least 
a 10-ton roller. As the voids comprise 
about 35 per cent of the volume, fine 
stuff, such as stone dust or fine sand, 
are spread on top of each layer and 
swept into the voids with the aid of 
water and push brooms. After each 
layer is rolled, it is sprinkled freely 
with water and rolled again, the de- 
sired result being mainly to solidify 
the stone and fine stuff into one solid 
mass. 

Asphalt Macadam 

Asphalt macadam, roughly speaking, 
is merely an ordinary macadam upon 
which hot tar instead of fine sand is 
poured to fill in the voids. If too much 
tar is used, however, the result will be 
a sticky, wearing surface during the 
hot summer months. 


times it is desirable to put a piece, A, 
on the bottom of the frame in addition 
to the one in the channel. This will 
assist in preventing the frame from 
sagging. Always use as long a patch 
as can be fitted in the channel at the 
break. 


Homemade Level 


A level that is sufficiently accurate 
for ordinary work can be constructed 
on a triangular frame of light wood, as 
shown in the illus- 
tration, on which a 
plumb bob and line 
is attached. The 
center line on the 
base crosspiece can 
be found by placing 
the level on a smooth 
surface, then making a _ temporary 
mark when the bob comes to rest, 
whereupon the level is turned around 
or in an opposite direction and another 
mark made where the bob comes to a 
rest. If there is a slight difference in 
the marks made, find the exact center 
between them and draw a permanent 
line —Contributed by William Jenkins, 
New York City. 
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How to Make Small Paneled Doors 


The usual method of making small 
paneled doors necessitates a great deal 
of careful joining and the use of a rab- 
bet plane, usually not found in the 
home shop. However, these doors can 
be very easily made, if the following 
directions are carefully followed. 

Instead of using the rabbet plane to 
cut the slots, the frames are built up, 
as shown at A, Fig. 1, and fastened to- 
gether with glue and dowel pins, or 
screws covered with plugs. For ordi- 
nary doors, three pieces of the desired 
material, 3 in. thick, will make sub- 
stantial frames. 

In making up the doors, three frames 
should be joined with miter joints, after 
which operation the panels should be 
slipped in, as shown at B, Fig. 1, and 
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Fis.1 Fig.2 
Rabbet Plane Not Necessary in Making Paneled 
Doors of Veneers and Built-Up Frames 
the fourth piece put in place. Nothing 
but the best furniture glue should be 
used for all the joints. If expensive 
woods, such as mahogany or curly 
birch, are used, their veneers can be 
purchased at a moderate cost and put 
together, as shown at C, Fig. 1. Mold- 
ing of the same wood should be run 
around the edges. If a more elaborate 
panel is desired, matched, beaded ma- 
terial may be used. A completed door 
is shown in Fig. 2.—Contributed by 
Olaf Tronnes, Evanston, Ill. 


Moving a Truck Out of Soft Ground 


One of the best methods of moving 
a truck when it is stuck in soft ground 
is described by the Automobile. A 
plank is put under each rear wheel as 
far as it will go and then it is tied in 
the manner shown in the sketch. 


When the wheels start to revolve they 
will carry the plank under the wheel 


Starting a Wheel Out of Soft Ground with the Aid 
of a Plank and Rope 


with them and the result will be that 
traction is automatically given. 


Coating Black Pipe Fittings 
with Solder 


While putting up some galvanized 
pipe to serve as a rose trellis for a per- 
son who insisted on all parts being 
galvanized, I found that no fittings 
could be purchased in the city but the 
ordinary black-metal kind. As _ the 
customer was in a hurry, I planned to 
coat the tees and ells necessary to com- 
plete the job. A strong solution of sal 
ammoniac was made up, and the fit- 
tings placed in it and left there over 
night. The next morning I removed 
and dried them, and then they were 
dipped in a strong solution of muriatic 
acid, after which I placed them in a 
pot of melted solder, the kind called 
half-and-half. When taken out, the 
fittings would pass anywhere for gal- 
vanized.—Contributed by F. H. Bron- 
ner, Portland, Ore. 


Repairing a Leaky Boiler Tube 


Where a bead breaks off on the end 
of a boiler tube and its replacing with 
a new one would 
cause a serious delay 
a temporary repair 
can be made as fol- 
lows: Procure, or 
make, a band that 
will enter the hole in 
the tube and place a 
thin copper strip, AA, around the 
band B, driving them into the end of 
the tube. This will make a repair that 
will last indefinitely —Contributed by 
J. S. Grant, Winchester, Va. 
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A Concrete Wall 


A very convenient way to build a 
wall for a back-yard fence, or for a 
windbreak for stock, is described by 
Cement Age. The wall is built up in 


A Concrete Wall Built Up in 
Panels, the Joint Being 


panel sections, about 12 ft. long, with 
a foundation extending 3 ft. in the 
earth. Supporting one end of this 
panel, and built up at the same time, is 
a large concrete post. The other end 
of the panel is keyed into the mortise 
in a similar large post molded at the 
previous operation, as shown in the 
sketch. 

The forms for the panel are simply 
two independent walls of 1-in. siding 
fastened on uprights of 2 by 4-in. mate- 
rial, spaced about 2 ft. apart. The 
mold for the post is a box open on one 
face and at both ends. The open side 
butts against the end supports of the 
panel forms. To the inside of the 
board opposite the open face is nailed 
a wedge-shaped timber which forms 
the lengthwise mortise of the post, into 
which the next panel is keyed. Two 
2-ft. lengths of 3¢-in. rod are inserted 
through holes bored in the face of the 
wedge, one 3 in. from the top and the 
other 3 in. from the bottom, allowing 
1 ft. of the rods to enter each panel. 

In starting the wall, use the post 
form only and carefully plumb it, using 
the rods as reinforcing for the first 
panel. 


Bushing a Roller Bearing 


When the lining of a roller bearing 
becomes worn, the shaft turning in the 
bearing is usually worn also. In most 
cases it is advisable to procure new 
parts, but in some instances the parts 
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can be repaired at small cost. Turn 
the shaft off to the largest diameter it 
will make and be true and round. Re- 
move the old lining, or sleeve, and 
caliper the bore of the housing from 
which the lining was removed. The 
difference in the diameter of the shaft 
bearing and the diameter*of the hous- 
ing bore is the amount to be filled with 
the new lining which must be made to 
take up the lost motion. Subtract one 
diameter from the other and take one- 
half the difference, which will be the 
thickness of wall of the piece of tub- 
ing that must be ordered of a diame- 
ter equal to the bore of the housing. 
In case tubing is used, it is best to 
turn the shaft to a diameter in six- 
teenths or eighths, so a stock size of 
tube may be obtained and the repair 
job thereby greatly simplified. 


Quarter-Turn Belts 


A quarter-turn belt will run prop- 
erly, if the following simple rule is 
followed. Consider separately each 
pulley as the driver, then the belt must 
be delivered from the face of the driver 
into the plane of the driven pulley. 
This applies to parallel shafts, at right 
angles to one another, The plane of a 


The Belt is Delivered 

from the Face of the Driver 
into the Plane 

of the Driven Pulley 


pulley is an imaginary one at right 
angles to the shaft and passing through 
the center of the pulley. This rule is 
clearly illustrated in the sketch. 


CA good mucilage can be made of 
acetic acid, 1%4 oz.; dextrin, 1 0z.; 
alcohol, 4% oz., and water, 2% oz. 
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Tandem Monoplane Glider 
By GEORGE F. MACE 


The monoplane glider illustrated has 
better fore-and-aft stability than the 
biplane, is lighter in proportion to the 
supporting surface, simpler to build, 
and requires very little time to as- 
semble or take apart. The material list 
is as follows: 

FRAME 

4 “io of bamboo, 14 ft. long, tapering from 1% to 

in, 

8 pieces of spruce. % in. thick. 1 in. wide, and 3 ft. long. 

8 pieces of spruce, % in. thick, 1 in. wide, and 2 ft. 

long. 
WINGS 

4 main-wing bars, spruce, % in. thick, 1% in. wide, 

and 18 ft. long. 

8 wing crosspieces, spruce. %4 in. square, and 4 ft. long. 

38 wing ribs, poplar or spruce, %@ in. thick, % in, 

wide, and 64 in. long. 

The first thing to do is to make the 
main frame which is composed of the 
four bamboo 


the two upper poles. All joints should 
be fastened with ;,-in. stove bolts. 
The wire used to truss the glider is 
No. 16 gauge piano wire. The trussing 
is done in all directions, crossing the 
wires between the frame parts, except 
in the center or space between the four 
poles. 

The framework of the main wings is 
put together by bolting one of the 
crosspieces at each end of two wing 
bars, then another 4 ft. from each end, 
whereupon the wing bars are bolted 
to the main frame. The frame is then 
braced diagonally between these 
pieces. The ribs, spaced 1 ft. apart, 
are fastened to this frame with 1-in. 


poles. The poles 
take the cor- 
ners of a_  2-ft. 
square space and 
are supported 
with the pieces of 
spruce that are 2 
ft. and 3 ft. long, 


the shorter lengths running horizon- 
tally and the longer upright, so that 
each upright piece extends 1 ft. above 


~~ e The Start of the Glide should 
- be Made from the Top of a Hill, 
- Then a Little Run will Carry 


er the Airman Several Hundred 
ge Feet through the Air 

brads. The ribs are so bent that the 


highest part will be 5 or 6 in. above 
The bending must be 


the horizontal. 
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uniform and is done when fastening 
them in place. 

The material used to cover the wings 
and rudders is strong muslin. The 
cloth is first tacked to the front wing 


qe 


ELEVATION 
MAIN FRAME 


14’ 


Details of Tandem Monoplane Glider, Showing the 
ain Frame and Wing Construction, and the 
Manner of Placing the Crossed Bracing 

Wires Between the Parts and 
to the Wing Ends 


bar, then to the ribs, and sewed to a 
wire which is fastened between the 
ends of the ribs. Large brass-head 
tacks should be used through a strip 
of tape to fasten the cloth to the ribs. 
The rear wings are constructed in a 
similar manner. After the cloth is in 
place it is coated with starch or varnish. 
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The two vertical rectangular spaces 
in the main frame, just under the rear 
wings, are covered with cloth to act as 
a rudder. The upper and lower brac- 
ing wires for the wings are attached 
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with snaps and rings so that the glider 
can be easily taken apart. 

It is best not to use the glider in a 
wind greater than 30 miles an hour. 
It is started from the top of a hill in 
the usual manner. Glides can be made 
running from 60 to several hundred 
feet. 


Carrier for a Suitcase 


Where it is necessary to carry a well 
filled and heavy suitcase the light truck 
shown in the sketch will be a great as- 
sistance. The truck is constructed on 
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The Small Truck will Greatly Assist the Carrying 
of a Heavily Loaded Suitcase 


the folding plan, similar to a go-cart, 
and can be carried on the side of the 
case. The wheels are those used on a 
go-cart, with rubber tires and about 6 
in. in diameter. These are fitted to 


standards carrying a hinged top piece, 
the upper ends of the standards being 
hinged in a like manner. The stand- 
ards should be cut to the proper length 
for the person carrying the suitcase — 
Contributed by Mrs. Harriet M. S. Ker- 
baugh, Allentown, Pa. 


Light in a Keyhole 


Remove the lock and cut the mortise 
deep enough to admit a 3-volt battery 
lamp with a suitable socket attached. 
The lamp is then connected to wires 
which are concealed and run to a bat- 
tery of three dry cells in the basement 
or other convenient place. A small 
push button is attached in the line and 
placed near the knob on the door. A 
small recess must be cut in the mortise 
so that the light from the lamp will 
shine directly on the inside of the plate 
over the keyhole—Contributed by 
Armand F. Lamarre, St. Remi, Can. 
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Growing Clean Strawberries 


A very good method of growing in- 
dividual strawberry plants that will 
produce large clean berries is to pro- 
vide a covering constructed from a 
board 10 in. square with a 3-in. hole 
bored in the center. This covering 
is placed over the plant, as shown in 
the sketch, to keep down weeds, retain 
moisture, and to make a base for the 
ripening berries. A shower cannot 
spatter dirt and sand on the growing 
fruit. The rays of the sun beating 
on the surface of the board will aid in 
the ripening. 

If a log can be obtained, the boards 
can be made better and more quickly. 
Disks about 1 in. thick are sawed from 
the log and holes in their centers either 
cut with a chisel or bored, as desired. 


Growing Strawberries on the Surface of a Board 
Where They will Ripen Fast and Keep Clean 
The grain of the wood will be vertical 
and no warping will take place—Con- 
tributed by Johnny Banholster, Gres- 

ham, Oregon. 


A Magic Change Card 


Procure two cards, the “5” of dia- 
monds and the “5” of spades, for ex- 
ample. Bend each exactly in the cen- 
ter, with the face of the cards in, and 
then paste any card on the back, with 
its face against the two ends of the 
bent cards. The two opposite ends 
will then have their backs together, 
and these are also pasted. The illus- 
tration clearly shows this arrangement. 

To perform the trick pick up this 
card, which is placed in the pack be- 
forehand, and show to the audience 


both the front and back of the card, 
being sure to keep the center part flat 
against one end or the other, then 
pass the hand over the card, and in 


A Card Having 
Two Faces, Either 
of Which can be 
Shown to the 
Audience Instantly 


doing so catch the center part and 
turn it over. The card can be changed 
back again in the same manner.—Con- 
tributed by R. Bennett, Pittsburgh, Pa. 


Cleaning Pearl Articles 


A good way to clean pearl articles or 
ornaments is to moisten them with 
alcohol and then dry in magnesia pow- 
der or French chalk. These last two 
articles may be purchased at any drug 
store and the process of cleaning is 
absolutely harmless. It also polishes 
the pearl and will not bleach delicate 
colors. 


Bed for a Camp 


A quickly made bed for a camp is 
shown in the illustration. The corner 
posts consist of four forked stakes 
driven in the earth so that the crotches 
are on a level and about 1 ft. from 


Canvas Bed Made on Two Poles Laid in the 
Crotches of Forked Stakes 


the ground. Poles are laid in the 
crotches, lengthwise of the bed, and 
canvas covering double-lapped over 
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them. If desired, the canvas can be 
stitched along the inside of the poles. 
—Contributed by Thomas Simpson, 
Pawtucket, R. I. 


Sail for a Boy’s Wagon 


Every boy, who loves a boat and has 

only a wagon, can make a combination 

affair in which he can sail even though 
wa? 


The Sail Wagon will Travel at a Good Speed 

in a Stiff Breeze 

there is no water for miles around. 
One boy accomplished this as shown 
in the illustration, and the only assist- 
ance he had was in making the sails. 
The box of the wagon is removed 
and the boat deck bolted in its place. 
The deck is 14 in. wide and 5 ft. Iong. 
The mast consists of an old rake han- 
dle, 6 ft. long; the boom and gaff are 
broomsticks, and the tiller is connected 
with wire to the front axle, which gives 
perfect control of the steering. The 
sails are made of drilling. 

On a brick pavement the sail wagon 
can draw two other wagons with two 
boys in each, making in all five boys. 
Of course a good wind must be blow- 
ing. With two boys it has made a 
mile in five minutes on pavement.— 
Contributed by Arthur Carruthers, 
Oberlin, Ohio. 


Extracting a Broken Screw 


A screw will often break off in a 
piece of work in such a manner that it 
is quite impossible to remove it by 
using a pair of pliers or a wrench. In 


this case the following method is very 
efficient and expedient. 

Drill a small hole in the screw as 
near the center as possible. Roughen 
the edges on the tang of a file with a 
cold chisel, and drive the tang into the 
hole with a mallet. The roughened 
edges of the tang exert enough friction 
on the metal to remove the screw by 
turning the file in the proper direction, 


Keeping Out Dampness 


A good way to keep a bed from be- 
coming damp, if left for any length of 
time, is to place a blanket on the top 
after it is made up. Take the blanket 
off before using and the bed covers will 
be quite dry, as the blanket absorbs 
the moisture.—Contributed by G. Nor- 
dyke, Lexington, Ore. 


A Double-Claw Hammer for Pulling 
Nails Straight 


A nail pulled with an ordinary claw 
hammer will be bent in the operation, 
and for this reason the double claw 
is used to draw the nail straight out 
of the wood. An ordinary claw ham- 
mer can be easily converted into a 
double-claw by filing out one of the 
claws as shown. The notch is filed 
only large enough to slip under the 
head of an average-size nail. After 
drawing the nail a short distance in the 


usual manner the small notch is set 
under the head of the nail which is then 
pulled out straight—Contributed by J. 
V. Loeffler, Evansville, Ind. 


The Small Notch on the 
End of the Claw Makes 
It Easy to Pull a Nail 
Straight 
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How to Make a Surveyor’s Transit 
By BENNETT BLACKLIDGE 


A boy who likes to do the things 
that “grown ups” do can derive con- 
siderable pleasure from the making of 
a transit, which will enable him to 
start in surveying railroads, laying off 
town sites, and doing lots of kindred 
work. It is necessary to have a com- 
pass, and one, 1%4 in. in diameter, can 
be purchased at a reasonable price. A 
hole is bored with an expansive bit 


be attached to the screw with a dou- 
ble loop, as shown at D, so that the 
bob will hang centrally. Two stand- 
ards are made as shown at E, each 
about 5 in. high, and fastened to the 
ring B in the positions shown in the 
drawing of the complete instrument. 
An arc of a circle is marked on one of 
the standards, as shown, to designate 
angles, the markings being laid out 


Detail of Parts for the Construction of a Transit 
Which can be Used, with Fairly Accurate Results, 
in Doing Amateur Surveying for Railroad Work, 


Town Sites and the Laying Out of Maps 


into a board, % in. in thickness, just 
deep enough to admit the compass 
snugly, then a circle, A, 414 in. in 
diameter, is drawn, having the same 
center as the compass hole, and the 
disk is cut out with a compass or scroll 
saw. A ring, B, is cut in the same 
manner from the same material, its 
inside diameter being such that the 
ring just fits around the disk A, and 
the outside diameter, 634 in. Another 
block, 514 in. in diameter, is glued to 
thé bottom of the small disk A. This 
will appear as shown at C. A small 
hole is bored in the center of the bot- 
tom block on the under side to re- 
ceive the threaded end of the screw 
on a camera tripod. By careful ad- 
justment the threads in the wood will 
hold the transit firmly. A plumb bob 
must be attached exactly in the cen- 
ter of the tripod head. This can be 
easily done if the head is wood, but in 
case the top is of metal, the line can 


with a bevel protractor. The pointer is 
a hand from an old alarm clock. 

The telescope arrangement consists 
of a piece of pasteboard tubing, about 
114 in. in diameter, one end being cov- 
ered with a piece of black paper with 
a pinhole in the exact center, and the 
other equipped with “cross hairs.” 
Four small notches are cut in the lat- 
ter end of the tube, exactly quartering 
it, and two silk threads as fine as can 
be obtained, are stretched across in 
these notches. The tube is fastened 
to a block of wood, 5 in. wide and 7 
in. long, with small tacks and two 
pieces of fine copper wire. This block 
is pinioned between the standards with 
two nails. The hand is secured to the 
nail in such a position that it will point 
straight down when the tube is level. 

The instrument is adjusted in the 
following manner: It is set up where 
a lone tree can be seen, about one mile 
distant, and the center of the cross 
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hairs is carefully set on the tree. Then 
a very fine wire is stretched across the 
compass, as shown at F, and while 
keeping it directly over the center of 
the compass it is also placed on a di- 
rect line pointing to the tree. Very 
small brass nails, driven in at G and 
H, serve to fasten it in the position 
thus found. When this adjustment 
has been made the telescope can be 
turned to sight any object, after first 
placing the instrument so that the 
needle points to the N on the dial, and 
a glance at the wire will show the exact 
direction in which the object is located. 

The instrument is then taken to a 
level stretch of road and set up, and a 
stick is placed on end and marked at 
the height of the telescope. The stick 
is taken along the road about 200 yd., 
the telescope sighted on it, and the 
hand set. This makes the instrument 
level enough for all practical purposes. 
The plumb bob is then dropped, a dis- 
tance of 20 ft. measured from it on the 
road, and a mark made. The tele- 
scope is sighted on this mark, and a 
mark is made on the standard at the 
point of the arc, to which the hand 
points. Another 20 ft. is measured, or 
40 ft. from the bob, and another mark 
made. The telescope is sighted on 
it, and the location of the hand again 
marked. This works well up to about 
300 ft., then the marks begin to come 
very close together. This method is 
used for laying out town sites. The 
instrument is set up directly over a 
stake from which to work, and the 
telescope is turned down until the 20- 
ft. mark is indicated, when the opera- 
tor looks through the telescope and 
tells his helper where to set the stake. 
Then another is driven at the next 
point, and so on, until the limit of the 
instrument is reached. 

When doing railroad surveying sev- 
eral start out together, one with an ax 
to cut away brush; one to carry pegs; 
two to measure, or chain, the distance 
between stakes, and one to do the 
sighting. In this manner a line can 
be run that comes very near being per- 
fectly straight for three miles. 

A concrete example of how the tran- 
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sit was used to lay out a map of a 
ranch will now be given. The start 
was made on an east and west fence. 
The instrument was set 5 ft. from the 
fence at one point, and at the other 
end of the fence the stick was set at a 
point 5 ft. from the fence. When the 
stick was sighted, the wire cut the E 
and W on the compass, thus showing 
that the fence was set on a line, due 
east and west. The distance was 
measured from the fence to the house, 
which was 14 mile, and this was noted 
in a book. This operation was re- 
peated on the rear, and the distance 
found to be 780 ft. while the compass 
showed the direction to be 4 deg. 
west of south. The next line ran 427 
ft. and 1 deg. east of south. This 
was kept up all the way around. After 
these notes had been obtained, it was 
an easy matter to take a piece of plain 
paper and strike a line representing 
north and south and lay off the direc- 
tions. A bevel protractor was used to 
find the degrees. The transit was set 
on the posts of the corrals and this 
saved the measuring out from the in- 
closure. The creek was surveyed in 
the same manner. So many feet south- 
west, so many feet west, so many feet 
5 deg. south of west, and so on, until 
its length was run. 

The transit can also be used for find- 
ing distances without measuring. A 
line from A to B is sighted, and F 
represents a point 14 mile distant, the 
line from F to G being 100 ft. A line 
is now sighted from A, through G to C. 
A person standing at D is directed to 
move toward the point E and he is 
stopped as soon as sighted in the tele- 
scope. He then measures the distance 
from Dto E. Suppose this distance is 
250 ft. As each 100 ft. means 1% mile, 
and the 50 ft., 14 mile, the point E is 144 
miles from the transit. This method 
can be used quite extensively and dis- 
tances obtained are fairly accurate. 


CA small whisk broom makes a handy 
cleaner to brush the caked grease and 
lint from pulleys and gear wheels 
where waste and rags are useless. 
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Varnished Candles Burn Longer 


The heated tallow or wax of a candle 
runs down the sides and this results 
in a considerable waste. This waste 
can be stopped by coating the new 
candles with white varnish and laying 
them aside for a few days to harden. 
The varnish will keep the melted tal- 
low or wax from running away and it 
is used in the wick. 


Guides for a Mill File 


Having a large number of wires to 
file true on the end I devised a way 
to do this with the use of some old 
worn-out and discarded files that had 
good cutting edges. A piece of sheet 
copper, about the same length as the 
files, was bent to fit over one edge and 
both sides of the file, allowing both 
edges to project about 4 in. This 
made a guide that prevented the edge 
of the file from slipping off the end of 


Guide for Using the Edge of Worn-Out Files 
on Small Round or Square Stock 


the wire. The guide was held in place 
on the file by cutting a slit in the pro- 
jecting edges, about 14 in. from the 
end, and turning these separated parts 
back on the file. 

If such a guide is fitted tightly on a 
file, the edges of worn-out files can be 
used for such work, and the file cannot 
slip off and mar the sides of the work. 
—Contributed by A. R. Drury, Hamp- 
ton, Ill. 


A Simple Motion-Picture Machine 


The drum A is a piece of wood, 154 
in. long and 1,% in. in diameter, sup- 
ported on the end of a round stick, B, 
which can be made in one piece with 
the drum, if a wood lathe is at hand, 
but a piece cut from a curtain pole 
and a lead pencil inserted in a hole 


bored in the end will answer the pur- 
pose. Be sure to have the diameter of 
the drum inches. 


The Parts for Making the Revolving Drum 
tor Holding the Strip of Pictures 

Provide a base piece, C, 4 in. thick 
and 2 in. square, and fasten a piece of 
cardboard having a slit E, as shown. 
The cardboard should be 2 in. wide 
and 21% in. high, the slit being cut % 
in. in width, 44 in. from the top and 
34 in. from the bottom. A _ hole is 
bored in the center of the block to 
admit the standard B easily. 

The next step is to provide the pic- 
ture and attach it to the drum. A pic- 
ture of a boy pounding cobblestones is 
shown in the sketch, at F, which should 
be made on a strip of paper 4% in. 
long. This is glued or attached with 
rubber bands to the drum. The draw- 
ing can be enlarged in pen and ink, or 
can be reproduced as it is, if a hand 
camera is at hand, and a print used on 
the drum. 


The Different Positions of the Picture will Appear 
in Action When Turning with the Drum 


It is only necessary to put the parts 
together, grasp the base in one hand 
and turn the support B with the other, 
when, looking through the slot E, the 
boy is seen pounding the stones. Va- 
rious pictures can be made and the 
strips changed.—Contributed by C. C. 
Fraser, Saginaw, Mich. 
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Holders for Displaying Magazines 


Papers and magazines often are 
sold in drug stores where the display 
space usually is 
limited, espe- 
cially in the 
window. The 
method used by 
druggist 
gave space for 
the magazines 
in the window 
without interfer- 
ing with the 
other _ goods. 
The back of the window was arranged 
with rows of hooks, three hooks for 
each magazine, two at the top edges 
and one in the center at the bottom. 
The magazine is easily slipped into 
these holders, and the whole presents 
a tidy appearance. The hooks are the 
ordinary screwhooks that can be ob- 
tained from a hardware or furniture 
store—Contributed by T. F. Mona- 
ghan, Philadelphia, Pa. 


Waste-Paper Basket 


The covering of a broken demijohn 
was used in the manner shown as a 
waste - paper 
basket. The 
glass was broken 
out and the cov- 
ering soaked in 
water, after 
which the splints 
were turned 
down and _ tied 
with a cord. This I found to make a 
first-class waste-paper basket. — Con- 
tributed by A. S. Thomas, Gordon, 
Canada. 


Lettering Photographs 


Amateur photographers often write, 
or print, the names of the subjects on 
the mounts, or in the albums, with 
white ink or scratch it on the negative 
so that it will print in the picture. 

A very good method is to take ordi- 
nary black ink and do the lettering on 
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the sensitive paper before it is printed 
under the negative, being careful not 
to scratch the paper. After printing 
the paper to the proper shade the ton- 
ing and fixing baths will wash away 
the ink and leave the lettering in white. 

The lettering is easily accomplished 
and a post card can be sent with any 
message desired on any negative, the 
inscription being printed on the paper 
so that the negative is unharmed for 
other printing —Contributed by Henry 
J. Marion, Pontiac, Mich. 


A Stamp Moistener 


A handy stamp moistener and envel- 
ope sealer can be made by 
procuring a small medicine 
bottle or glass vial and in- 
serting a piece of felt or 
other wicking material in the 
place of the stopper, and fill- 
ing it with water. 

This moistener will be 
found handy for a_ small 
office where the mail is quite 
heavy, but not big enough to 
warrant the purchasing of a 
sealing machine. This moist- 
ener is sanitary and replaces 
the wet sponge.—Contributed by Theo. 
J. Becker, Kansas City, Mo. 


A Window Lock 


A very neat window lock can be 
made of sheet steel, 14 in. wide. One 
piece, shaped 
like a saw tooth, 
is fastened to the 
sash, the 
other, which is 
bent to form a 
catch over the = 
tooth projection 
and ends in a 
curved top for a finger hold, is attached 
to the window casing. The illustra- 
tion clearly shows how the lock is at- 
tached.—Contributed by Lee B. Green, 
Cleveland, O. 


@Georgia pine should be filled with 
white shellac. 


POPULAR MECHANICS 


303 


How to Make a Small Rheostat 


In operating small motors there is as 
a rule no means provided for regulat- 
ing their speed, and this often is quite 
a disadvantage, especially in the case 
of toy motors such as used on minia- 
ture electric locomotives. The speed, 
of course, can be regulated by chang- 
ing the number of cells of battery by 
means of a special switch, but then all 
the cells are not used the same amount 
and some of them may be completely 
exhausted before the others show any 
appreciable depreciation. If a small 
transformer is used with a number of 
taps taken off the secondary winding, 
the voltage impressed upon the motor, 
and consequently the speed, can be 
changed by varying the amount of the 
secondary winding across which the 
motor is connected. 

But in both these cases there is no 
means of varying the speed gradually. 
This can, however, be accomplished by 
means of a small rheostat placed in 
series with the motor. The rheostat 
acts in an electrical circuit in just the 
same way a valve does in a hydraulic 
circuit. It consists of a resistance, 
which can be easily varied in value, 
placed in the circuit connecting the 
motor with the source of electrical 
energy. A diagram of the rheostat is 
shown in Fig. 1, in which A represents 
the armature of the motor: B, the field; 
C, the rheostat, and D, the source of 
electrical energy. When the handle 


E is in such a position that the max- 


Fis.1 
Diagram Showing the Connections for a Small 

otor Where a Rheostat Is in the Line 
imum amount of resistance is in cir- 
cuit there will be a minimum circuit 
through the field and armature of the 
motor, and its speed will be a mini- 
mum. As the resistance of the rheo- 
stat is decreased, the current increases 


and the motor speeds up, reaching a 
maximum value when the resistance of 
the rheostat has been reduced to zero 
value. Such a rheostat may be used 
in combination with a special switch 

PRIMARY 


Diagram of a Small Motor Where a Rheostat and 
witch Are in the Line 


F., as shown in Fig. 2. The switch 
gives a means of varying the voltage 
and the rheostat takes care of the de- 
sired changes in speed occurring be- 
tween those produced by the varia- 
tions in voltage. 

A very simple and inexpensive rheo- 
stat may be constructed as follows: 
Procure a piece of thin fiber, about 7 
in. thick, 14 in. wide and approximately 
10 in. long. Wind on this piece of 
fiber, after the edges have all been 
smoothed down, a piece of No. 22 
gauge cotton-covered resistance wire, 
starting about 14 in. from one end and 
winding the various turns fairly close 
together to within 144 in. of the other 
end. The ends of the wire may be 
secured by passing them through sev- 
eral small holes drilled in the piece of 
fiber, and should protrude 3 or 4 in. for 
connecting to binding posts that will 
be mounted upon the base of the rheo- 
stat. 

Now form this piece of fiber into a 
complete ring by bending it around 
some round object, the flat side being 
toward the object. Determine as ac- 
curately as possible the diameter of 
the ring thus formed and also its thick- 
ness. Obtain a piece of well seasoned 
hard wood, 1% in. thick and 4% in. 
square. Round off the corners and 
upper edges of this block and mark 
out on it two circles whose diameters 
correspond to the inside and outside 
diameters of the fiber ring. The cen- 
ters of these circles should be in the 
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center, of the block. Carefully saw out 
the two circles so that the space be- 
tween the inside and outside portions 
will just accommodate the fiber ring. 
Obtain a second piece of = wood, 


Fic.3 


A Cross Section of the Rheostat, Showing the 
Connections through the Resistance 


¥, in. thick and 434 in. square, round 
off its corners and upper edges and 
mount the other pieces upon it by 
means of several small wood screws, 
which should pass up from the under 
side and be well countersunk. Place 
the fiber ring in the groove, but, before 
doing so, drill a hole in the base proper 
for one end of the wire to pass through. 
Two small back-connected binding 
posts should be mounted in the cor- 
ners. One of these should be con- 
nected to the end of the winding and 
the other to a small bolt in the center 
of the base that serves to hold the han- 
dle or movable arm of the rheostat in 
place. These connecting leads should 
all be placed in grooves cut in the 
under side of the base. 

The movable arm of the rheostat 
may be made from a piece of 7,-in. 
sheet brass, and should have the 
following approximate dimensions: 
length, 2 in.; breadth 14 in. at one end, 
and 4 in. at the other. Obtain a 4-in. 
brass bolt, about 1 in. long, also several 
washers. Drill a hole in the larger end 
of the piece of brass to accommodate 
the bolt and also in the center of the 
wooden base. Countersink the hole in 
the base on the under side with a 4-in. 
bit to a depth of 44 in. On the under 
side of the piece of brass, and near its 
narrow end, solder a piece of thin 
spring brass so that its free end will 
rest upon the upper edge of the fiber 
ring. A small handle may be mounted 
upon the upper side of the movable 
arm. Now mount the arm on the base 
by means of the bolt, placing several 
washers between it and the upper 
surface of the base, so that its outer 
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end will be raised above the edge 
of the fiber ring. Solder a short piece 
of thin brass to the nut that is to 
be placed on the lower end of the 
bolt, and cut a recess in the counter- 
sunk portion of the hole in the base to 
accommodate it. When the bolt has 
been screwed down sufficiently tight 
a locknut may be put on, or the first 
nut soldered to the end of the bolt. 
If possible, it would be best to use a 
spring washer, or two, between the 
arm and base. 

The insulation should now be re- 
moved from the wire on the upper 
edge of the fiber ring with a piece of 
fine sandpaper, so that the spring on 
the under side of the movable arm 
may make contact with the winding. 
The rheostat is now complete with the 
exception of a coat of shellac. A cross- 
sectional view of the completed rheo- 
stat is shown in Fig. 3. 


Folding Arms for Clothesline Posts 


The inconvenience of using a num- 
ber of clothesline posts and the limited 
space available resulted in the making 
of a clothesline post as shown in the 
sketch. The entire line is supported 
on two posts, which should be about 
6 in. square and are set in concrete. 
The upper ends of the posts are 
equipped with two arms, hinged to the 
sides of the posts in such a manner that 
the inside ends of the arms will meet on 


A Post That Provides 
| a Way to Hold Six 

Lines Taut_ without 
| the Use of Props 


top of the post when they are in a 
horizontal position. Each arm is pro- 
vided with three wood pins, equally 
spaced for the line. The arms are sup- 
ported in a horizontal position by two 
bars of metal at the center, as shown. 
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Holes are bored into the sides of the 
posts to receive the pins when the arms 
are at rest. 

A small box is fastened to one post, 
to provide a place for the clothesline 
and the clothespins. The line, when 
put up, gives space for an entire wash- 
ing without the use of a prop, as the 
line can be drawn taut enough to hold 
the garments.—Contributed by Olaf 
Tronnes, Evanston, III. 


» A Folding Bookrack 


Having need of a bookrack which I 
could pack away in my trunk and still 
have room for my clothes, I made one 
as follows: I procured a piece of pine, 
5g in. thick, 6 in. wide and 18 in. long, 
and laid out the plan on one side. Holes 
were drilled in the edges, 34 in. from 
the ends, to receive 114-in. round-head 
brass screws. The design for the ends 
was sawn out with a scroll saw and 
the edges smoothed up with fine sand- 


The Ends of the Rack 
Turn Down, Making 
a Straight Board 


paper, whereupon the surfaces were 
stained and given a coat of wax. The 
screws were put in place to make the 
ends turn on them as on a bearing. 
In use the ends were turned up.—Con- 
tributed by Spencer Hall, Baltimore, 
Maryland. 


A Simple Balance 


Having use for a balance in a labora- 
tory and being unable to procure any 
scales at the time, I hastily rigged up 
a device that served the purpose as 
well, as the work did not require very 
great precision. An elastic band and a 
short piece of string was procured and 
the band cut open. The string was 
then fastened around the beaker as 
shown, and the whole suspended from 
a shelf. 


Into the beaker was then poured 100 
cubic centimeters of water and the 
stretch of the elastic band noted by the 
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A Graduate Scale 
Used in Connection 


with an Elastic Band 
to Make J 


a Simple Balance 


displacement of a knot in the string in 
respect to the scale on a graduate, 
placed beside the beaker. The length 
of the elastic was then changed until 
the knot was exactly opposite the 100- 
division mark on the graduate scale. 
Then, since the elongation of the elas- 
tic band follows Hook’s law, the ex- 
tension of the band to the amount of 
one scale division means an added 
weight of one gram in the beaker.— 
Contributed by L. Horle, Newark, 
New Jersey. 


An Ink Eraser 


A good knife eraser for ink can be 
made from a discarded or broken rul- 
ing pen. One of the parts, or nibs, is 
cut off close to the handle and the 
remaining one sharpened on both edges 
at the point. This instrument is better 
than a knife or the regular scratcher, 
because the cutting edge will shave the 
surface of the paper or tracing cloth 
and not roughen or cut it. Erasing 
done with this knife will readily take 


One of the Nibs on the Ruling Pen Sharpened 
and Used as an Eraser 


ink without further preparation of the 
surface——Contributed by Warren E. 
Crane, Cleveland, O. 


POPULAR MECHANICS 


PATENTS, PRACTICAL 
OR UNIQUE 


ROPELIKE WHEEL TIRES (Fig. 1; British 
patent)—A solid tire for motor trucks and other 
vehicles, shaped like a rope, is made of vulcanized 
canvas and rubber, fiber or wood pulp, and is se- 
cured on the rim of a disk or other wheel by pairs 
of hooked clips, having serrated edges, which bear 
against the inside of the rim and grip the tire 
when drawn together by bolts. The inner ends of 
the clips bear on the hub of the wheel. The ma- 
terial of the tire is treated to make it flexible and 
waterproof. 


BERTH SAFES FOR PULLMAN’ CARS 
(Fig. 2)—-The possibility of being robbed of val- 
uables while asleep in a Pullman car has resulted 
in the invention of an ingenious berth safe. The 
receptacle for valuables is located in such position 
in the wall of the car that it is accessible when the 
berth is unmade. The receptacle has a little door 
provided with a lock, and, as additional protec- 
oan the making up of the berth conceals this 
oor. 


POCKET CIGAR CUTTER (Fig. 3)—This sim- 
ple cigar cutter comprises two circular disks pivoted 
with their flat surfaces in contact, the pivot being 
near the outer edge. One of the disks has a cigar- 
receiving opening and the other disk has a cut- 
ting edge. 


FLY-KILLING GUN (Fig. 4)—This “swat-the- 
fly” gun is simply a wooden stock and grip, pro- 
vided with an elastic band. This band is drawn 
back over a little projection rising just above 
the grip, and is held in position against it b yo 
pressure of the thumb while aiming at the or 
other insect. 


WALKING-STICK SEAT (Fig. 5; British pat- 
ent)—The walking stick is made in two parts, 
which, when separated, form two supports for a 
seat. The parts of the stick are made of alumi- 
num, covered with vulcanized fiber, and the seat 
portion is an aluminum casting. The stick is tele- 
scopic, and may be extended to serve as a fishing 
rod as well as for seat supports. 


PARACHUTE FOR AIRMEN (Fig. 6)—This, 
so a Greenwich, N. Y., inventor believes, will 
prove to be a practicable parachute for airmen. 
Attached to the body by, means of shoulder and leg 
straps is a frame carrying two parachutes. Lev- 
ers are provided by means of which the _para- 
chutes may be actuated or locked in an adjusted 
position. 


CLOTHESPIN BAG (Fig. 1)—This clothespin 
bag has a wire holder part, the frame bars of which 
are hinged at either end. The combined handle 
and locking clamp is so shaped as to lock the 
sides of the bag when it is closed, and, when 
turned upward, to serve as a hook for hanging the 
bag on a clothesline. 


UNIFORM FOR HYDRO-AIRMEN (Fig. 8)— 
Apparently for hydro-airmen, the uniform here 
shown is not only designed to serve as a sup- 
ort in the water, but also to cushion the fall. 
.egs and arms are heavily padded, a cork life- 
buoy is located around the chest, and there is a 
heavily padded, buoyant shoulder piece, and a 
padded helmet. 


FLYING BICYCLE (Fig. 9)—The “flying” 
bicycle comprises a pair of bicycle frames, with 
steering and driving wheels, and a centrally located 
shaft, rite to a considerable height and carrying 
a large lifting propeller. A steering rudder is 
arranged at the rear. 


A WIRE-CUTTING ATTACHMENT FOR 
RIFLES (Fig. 10; British patent)—The practice of 
setting up wire fences as a means of retarding the 
attack of a besieging enemy means that the be- 
siegers must be equipped with wire-cutting tools. 
Here is a rifle which has a wire cutter ~ 
the stock, in proximity to the heel plate. 
cutter comprises a fixed blade and a siding biad blade 
operated by a short-armed lever. 
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ELECTRIC BULB WITH INTERIOR RE- 
FLECTOR (Fig. 11; Indian patent)—A new 
electric lamp, with a specially shaped reflector in 
the interior of the bulb, has been recently patented 
in Ceylon. A drawn-wire filament is eound closely 
around the reflector. The reflector ‘s said to increase 
the efficiency of the lamp and to be economical in 
operation. 


CONVERTIBLE COAT (Fig. 12)—A_Balti- 
more tailor believes he has solved the problem of 
the tuxedo or dinner coat for the man who cannot 
afford both business and informal evening clothes. 

e has designed a business or sack coat which 
is provided with a separate removable envelope or 
cover of facing material for each lapel. Means 
are provided for fastening the outer edges of the 
facing beneath the lapels of the business coat. It 
is presumed that the business man owning such a 
coat will change his linen at the office at the end 
of the day’s work and attach the dinner-coat lapels 
in place. 


STREET-PAVING MACHINE (Fig. 13; Ger- 
man patent)—In this ingenious street-paving ma- 
chine the bricks or stone blocks are carried on a 
belt conveyor and deposited, one by one, in the 
street. A rammer forces each block down into the 
sand as it is deposited. The apparatus is self- 
propelled, and will, it is claimed, do the work 
more quickly and evenly than a large gang of 
men. 


FOLDING PISTOL (Fig. 14)—A pistol that 
folds into a thin flat space for carrying in the 

ket is here shown. The barrel is hinged to the 
vox of and folds down against it when not in use. 
The spring-actuated hammer in the handle is 
cocked by the folding of the barrel. 


COMBINED COAT HANGER AND BRUSH 
(Fig. 15; German patent)—The coat hanger here 
shown is divided into four hinged parts, provided 
on one edge with bristles. Then the hook is 
removed, which is a simple matter, the four sec- 
fone can be folded together to make a clothes 
rush. 


REPAIR SPOKE (Fig. 16)—A broken spoke in 
a motorcycle wheel may be quickly and easily 
repaired by means of this special repair spoke. The 
small yoke at one end of the repair spoke is pro- 
vided with holes through which a small pin is 
passed to fasten it to the hub. A catch holds the 
in in place and keeps it from working loose. 
Several repair spokes may be easily carried in 
the tool case. 


TELESCOPING GARDEN SEAT (Fig. 17; 
German patent)—The middle section, forming the 
chair, has a seat and back composed of tubing 
into which the two side extensions telescope, being 
slightly smaller in diameter. The back frame and 
front legs fit neatly together in the non-extended 
orm. 


SAFETY SPUR FOR ROLLER SKATES (Fig. 
18)—At the rear of the roller skate is a safety spur, 
arranged so as to engage the surface over which 
the skater is traveling when the skate is tipped back- 
ward, so as to prevent a fall backward. It also acts 
as a brake, and for this purpose is provided with 
a setscrew, so that it may be adjusted in height 
from the floor. The spur is quillclentty springy 
to prevent marring of the surface and to bring 
the skater to a not too abrupt stop. 


PNEUMATIC LINING FOR AIRMEN’S HEL- 
METS (Fig. 19; British patent)—This helmet for 
airmen is fitted with a number of independent pneu- 
matic cushions, eye-slips provided with celluloid 
windows, and apertures for ventilation and hear- 
ing. The crown is of cork. 


A HYDROCYCLE (Fig. 20)—A bicycle that is 
designed to run either on land or water is here 
shown. A pair of inflated floats of nearly cubical 
shape support each wheel when the machine is used 
for water travel, and a rudder, connected to the 
handlebars by a light cable, is attached to the rear. 
The rear wheel is equipped with propelling vanes. 


Fig.12 
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A FARMER rushed up to the home of a country 
doctor in the village late one night and be- 
sought him to come at once to a distant farmhouse. 

The medicine man hitched up his horse and they 
drove furiously to the farmer’s home. Upon their 
arrival the farmer said: 

“How much is your fee, Doc?” 

“Three dollars,” said the physician in surprise. 

“Here y’are,” said the farmer, handing over the 
money; “the blamed liveryman wanted five dollars 
to drive me home.” 

> > 


Blobbs—If you are going in for music, which in- 
strument would you choose? ; 
Slobbs—Well, I’ve always thought I would like 
to be a soloist on a _ cash-register.—Philadelphia 
Record. 


Met Sir Ernest Shackleton in a grill-room a day 
or two ago, and found him rather displeased with a 
tough steak. “I am reminded,” he said, “of a 
bootmaker who said to one of my fellows, on re- 
turning from our last expedition: ‘How did you 
like the boots I made for you?’ ‘Best I ever tasted,’ 
was the reply.”—London Opinion. 


Years ago in Jamaica, West Indies, before arti- 
ficial ice was well known, a shopkeeper who tried 
to keep up with the 
time thought he would 
outclass his rival across 
the street and_ pur- 
chased a thousand 
pounds of fine “cool” 
ice, paying about $12 
for it. He did a won- 
derful business the next 
day. All the town 
trade came to get a 
cool drink, while the 
shop opposite was empty. 
When the shopkeeper 
shut up that night he 
had made good profits 
and had about 800 Ib. 
of ice left. 

The next morning his 
brilliant black boy, who 
opened the shop, 
greeted him with a 
happy grin. “Morning, 
boss,” said. 
done a_ good bit of 
business this morning, 
sah.”” 

“How's that, boy, 
how’s that?” 

“Well, sah, sold 
that fool man in the 
store across the street 
all that stale ice that 
was left over, for 50 
cents, and he_ never 
knew the difference, 
sah!” — Every body's 
Magazine. 


Farmer: “’Op out, 
*Enery, and catch 
*old of his ’ ead.” 


Counsel—Then you think he struck you with mal- 
ice aforethought? 

Witness (indignantly)—You can’t mix me up like 
that. I’ve told you twice he hit me with a brick. 
There wasn’t no mallets nor nothin’ of the kind 
about.—Shipping World. 


+> 


“Prisoner at the bar,” said the judge, “is there 
anything you wish to say before sentence is passed 
upon your 
_ “No, my lord, there is nothin’ I care to say; but 
if you'll clear away the tables and chairs for me to 
thrash my lawyer, you can give me a year or two 
extra.’’—Tit-Bits. 


Patient—But Doctor, you are not asking $5 for 
merely taking a cinder out of my eye? 

Specialist—Er-no. My charge is for removing a 
foreign substance from the cornea.—Boston Tran- 
script. 


Upton Sinclair tells this story about a school ad- 
dress he once made. 

“It was a school of little boys,” said Mr. Sinclair 

and I opened my address by laying a five-dollar bili 
upon the table. 

“*I am going to talk to you boys about Socialism,’ 
I said, ‘and when I finish_the boy who gives me the 
best reason for turning Socialist will get this five- 
dollar bill.’ 

“Then I spoke for some twenty minutes. The 
boys were all converted at the end. I began to ques- 
tion them. 

“*You are a Socialist?’ I said to the boy nearest 


e. 
“ "Yes, sir,’ he replied. 
““And why are you a Socialist?’ I asked. 
“He pointed to the five-dollar bill ‘Because I 
need the money,’ he said.”—Ladies’ Home Journal. 


The following sign was posted at the opening of 
the baseball season in the office of Postmaster Camp- 
bell of Chicago: 

SPECIAL NOTICE 

“All requests for leave of absence owing to fu- 
nerals, weddings, lame back, house cleaning, so-e 
throat, headache, indigestion, etc., must be handed 
in not later than 10 a. m. on the day of the game.” 

“Do you mean to tell me,” said the prospective 
buyer of the eager dealer in household articles, “that 
this is a genuine piece of 
Heppelwhite furniture?” 

Well.” answered the 
eager but honest dealer, 
“it is a genuine reproduc- 
tion of a magnificent imi- 
tation of samples that 
are supposed to be genu- 
ine Heppelwhites!”’ 

His candor made a sale 
for him.—Cleveland Plain 
Dealer. 

+ 


Smith—I didn’t know 
you owned a motor car; 
why these auto goggles? 

Smyth—My wife has 
hatpins. — Harvester 
World. 


The steamboat came 
splashing along her 
course, at full speed, and 
the first thing the pas- 


sengers knew had 
crashed head-on into the 
pier. 


“Mercy !”” cried a 
passenger, “I wonder 
what is the matter?” 

“Nothin’,”” said Pat, 
one of the deckhands. 
“Nothin’, ma’am—ut 
looks to me as if the 
captain just forgot that 
we stop here.””—Marine 
Journal. 

> > > 

Sleeping-Car Passenger—Here! See here! My 
watch is gone. 

Porter—It’s all right, sah. I’m keepin’ it safe 
for you. I got it out from undah your pillow foh 
feah some one would steal it. 

Passenger—Huh! Whom was there to fear? 

Porter—I didn’t know but some o’ these porters 
wot nevah asks foh tips might slip in somewhere. 
I'm mighty s’picious of such fellahs.—New York 
Weekly. 


Little Boy (with swollen face)—Oh, dear! I 
wish I was grandpa, or else the baby. 
Mother—Why ? 
Little Boy—Grandpa’s teeth are all gone, and 
baby’s haven’t come yet.—Pathfinder. 
> > 


“IT thought you said, Grouch, that you would 
never permit your wife to run an auto?” he 

“So I did; but she happened to hear me say it.”— 
Judge. 
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Where To Look For Merit 


LEXANDER WINTON makes the Winton Six. 


He does not make any other car. 


embodies his experience. 


gasoline motor car industry in America. 


No other car 
Mr. Winton founded the 
He is the 


world’s most experienced specialist in six-cylinder cars. 
That’s why it is unfair to any other car to expect it 
to show merit equal to Winton Six merit. 


SET THE STANDARD 


Ihe Winton Six (not any other car) 
made six cylinders standard, and forced 
four-cylinder cars from the high-grade 
market. Supreme excellence did it, and 
you will find that supreme excellence in 
the Winton Six. 


LOWEST REPAIR EXPENSE 


The Winton Six holds the world’s 
lowest repair expense record — 29.2 cents 
per 1000 miles. No other car holds 
that record, or anything like it. If you 
want this sort of enduring goodness, 
look for it in the Winton Six. 


KEEPING AHEAD 


Forseven years Mr. Winton has devoted 
himself to the perfection of a single model 
exclusively. He has had just one aim— 
to keep the Winton Six ahead of all 
other cars in beauty, comfort, mechan- 
ical excellence, and value. No wonder 
the 1914 Winton Six is the fashion plate 
of American motor cars. 


GET THESE FACTS 


Note this: Be careful in selecting a 
ear this year, more careful than ever 
before. There are startling reasons why. 
We tell them in our Book No. 18. Shall 
we send you a copy ? 


The Winton Motor Car Co., 24 Berea Road, Cleveland, O. 


Long stroke motor, left drive, center control, electric lights, self-starter, 
finest mohair top, easily handled curtains, rain-vision glass front, best 
Warner speedometer, Waltham eight-day clock, Klaxon electric horn, 
tire carriers, four-cylinder tire pump, demountable rims, full set of tools, 
German silver radiator, metal parts nickel finished. 


WINTON SIX 


Fully equipped, 
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THE 
More 
Mileage 
Strip 


“‘Going to Work !’’ 


if “I’ve got Diamond Safety Tread 
Tires and you can’t beat them” 


It’s the tire on which you must depend for quick turns, 
speeding over slippery paving, crossing car tracks and to 
meet the unexpected emergencies that confront you daily 
as a motorcycle rider. 

So you cannot be too careful in the selection of the tires upon which your 


safety and easy riding comfort depend. ‘That’s why you should take 
advantage of the Safety and “‘More Mileage’’ features of 


> Safety Tread 
Diamond 
Motorcycle Tires 


— made of Vitalized Rubber—with Perfect 3-Point Rim Contact 


You can now get for your motorcycle the same identical tire that has 
solved the skid and mileage problem for automobilists. 

The “‘More Mileage Strip’? of the Safety Tread tire is 
another exclusive Diamond feature that should appeal to 
the motorcyclist. 


So this time buy Diamond Vitalized Rubber Motorcycle Tires— 
you can get them to fit your rims from 


- 2A 


¥ Diamond Dealers Everywhere 


Ask your nearest dealer for new Diamond Motorcycle Tire Catalog. 


> 


| 
| 
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SREMINGTON). 


SHOT 


yu can’t dictate to a bird where he is to flush up 
or what angle he is to take. But this you can do. 
Put more speed into your shot—take a shorter lead 
on your bird—shoot the speed shells—Remington- 
UMC steel lined Arrow and Nitro Club. | 


With these speed shells, you cut down tne guess ! 
work—get your bird with the center of your load. | 


The steel lining gives the speed — grips the 
smokeless powder in a way that puts all the drive of 
the explosion right behind your shot where it belongs. 


Or, if you prefer black powder, “The old reliable 
yellow shells,” Remington-UMC New Clubs, will 
give you sure fire, hard hitting loads. 


Your dealer carries them—or if he doesn’t, 
there’s a more alert dealer in your section 
who is worth your finding. 


Remington Arms-Union Metallic Cartridge Co. 
299 Broadway, New York Windsor, Ont., Canada 
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Symbols 
of Protection 


Ancient Egyptians carved over 
their doorways and upon their 
temple walls the symbol of super- 
natural protection; a winged disk. 
It typified the light and power 
of the sun, brought down from on 
high by the wings of a bird. 


Medizval Europe, in a more practi- 
cal manner, sought protection behind 
the solid masonry of castle walls. 


In America we have approached 
the ideal of the Egyptians. Franklin 
drew electricity from the clouds and 
Bell harnessed it to the telephone. 


Today the telephone is a means 
of protection more potent than the 
sun disk fetish and more practical 
than castle walls. 


The Bell System has carried the 
telephone wires everywhere through- 


out the land, so that all the people 
are bound together for the safety 
and freedom of each. 


This telephone protection, with 
electric speed, reaches the most 
isolated homes. Such ease of com- 
munication makes us a homogeneous 
people and thus fosters and protects 
our national ideals and_ political 
rights. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


One System 


Universal Service 


| 4 
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THE KODAK GIRL AT HOME 


Every step in film development becomes simple, 
easy, understandable with a 


KODAK FILM TANK 


No dark-room, no tediously acquired skill—and better results 
than were possible by the old methods. It’s an important link in 
the Kodak System of “ Photography with the bother left out.”, 


The Experience is in the Tank. 
Our little booklet, ** Tank Development,” free at your dealers or by mail, 


EASTMAN KODAK COMPANY, RocuesTer, N. Y., The Kodak City. 
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Bicycle, Boat, Canoe, Etc. 


ing any bicycle ted by famo and efficient moto: 


the weight, first cost, and operating expense, eliminated. 


The AEROTHRUST 


is an inexpensive, complete, and self-contained device that can be attached or detached in a moment, to propel any 

: J Under favorable conditions 60 miles an hour can be attained. Our scientifically-designed 
aviation propeller, of diameter smaller than beam of boat, and little larger than spread of bicycle handlebars, 
over 40 pounds thrust. Propeller slip so slight that wind is little greater than that due to speed of travel 
alone. Specially-built aeroplane-type motor weighs only 11 pounds — easily carried in a camp kit. 
This machine is guaranteed to be in every way as thoroughly 
practical as it is novel, and to be a means of quickly convert- 
cle, with all complication and the transmirsion, and most of 
Also will make of any boat a motor boat. 


The AEROTHRUST is sold compjete or you can buy castings and blueprints and save money by 
A 


ing the machining yourself. 
the reach of everyone. Discounts to 
_ for prices and particulars, including details of 
Write today $20,000.00 prizes offered for development of 
“* flying bicycle’’—a field of aviation experiment in which any 
bright American boy may be the 
AEROTHRUST ENGINE COMPANY 
4401 West Madison Street 


for propelling BICYCLES, 
BOATS, and ICE CRAFT 


ords 


ices are extremely low—within 
ers. Agents wanted. 


to succeed. 


THEYRE MADE TO MEASURE 


Putman Bootsé Shoes 


Go on like a glove eve fit all over. 


We originated the plan of selling 
made-to-measure Boots and Shoes 
direct from Factory to Consumer. 
Putman have been made for Sports- 
men, Civil and Mini ineers etc., long- 
er than any others. hey are sold all over 
the world and have justly earned the slogan, 
“The World's Standard.” They are made- 
to-measure, water-proofed or not as orde: 
any weight of uppers or soles, all heights, a 
vari : ers and prices that you will 
find satisfactory. For ing and Still 
lunting we make le 
and Oil Tanned Moccasins that 


ve no equal. 
Made-to-Measure Shoes 


Putman bench-made Shoes have a per- 
fect fit, the best of everything in amine, 
style that is “up-to-the-minute” and that 
custom-made _ individuality so much 
sought in all wearing apparel. Lace, 

Button or Oxford styles. 
from Vici Kid to Heavy 

English “Hiking” Shoes at about the 
same price charged for a good quality 
of all machine-made, ready-made 


shoes. 

Our FREE CATALOGUE and 
self measurement blanks are sent 
upon request. They are different 

rom any others and will inter- 


: est you. Send for them to day. 
. PUTMAN BOOT & SHOE CoO. 
122 Fifth St. N. E. Minneapolis, Minn. 


from old style heavy types. It is built simply, 
durably and for maximunr service: “Has remark- 
able power for its size; will pull a luad consider- 
able in excess of its rated horse power. 


. Elgin Engines 


P. 
X% H., P, are smail, strong, light and easy to handle with no 
1H. P. 


heavy or intricate parts to wear out. Will last for 
« years with reasonable care. 
Absolutely Guaranteed 
Elgin Engines are sold with trial privileges. Will operate 
row ts, washers, sewing machines, light machinery, 
etc. Write today for our catalogues. 


Elgin Wheel & Engme Co., Dept.“‘A,”’ Elgin, Ill. 


QUEER THINGS UP AT AUCTION—Everything, 
it is said, comes into the auction room sooner or later, 
and the list of curiosities that have been sold in the 
vast is interesting. Among them have been locks of 

elson’s and Wellington’s hair, the head of a Peruvian 
Indian, a human skull no bigger than a_ walnut—that 
of a dwarf found in the interior of Mexico—‘Oom 
Paul’s” hat, a curious, greasy, battered headgear, that 
fetched $126, and the blue silk vest which Charles I 
wore at his execution, which was purchased for $1,000, 


Grab’s Handy 
Cord Cutter 


Should be on every pping counter or wh reels are 
tied. Easily attached to counter or wall, out of the way. 
SAVES TWINE, TIME, TROUBLE 
Thousands of America’s biggest stores use them. You ought 
. No m rs torn, no more wasted twine, no more lost 
time. Discounts in quantities. 


25c everywhere, or sent postpaid on receipt of price. 
VICTOR M. GRAB co.. 11C Ashland Block, CHICAGO. iLL. j 


No typewriter 


Efficient, Durable 
Typewriter $18 


same factory, 


by the same men who build Elliott-Fisher Billing Machines, sell- 


All important improvements, 
rapid, neat work, Over 26,000 in use, 
Has widest use of all machines, 


Send for catalog today 
Bennett 


Q. F. 
Typewriter Co. 
36€ Broadway, N. Y. 


This Lathe Costs You 
Complete with lathe tools and $ 1 2 


scroll saw attachment as shown 
in cut. An ideal outfit for home 
work or small shops. Well 
built and highly finished, 
polished parts nickel plated. 
Swing of lathe, 5 in. Length of 


bed, 24 in. Distance between 
centers, 13% in. Write for full 
information. If you are in- 


terested in scroll saw work, 

send 10c for Bowman & Russell 

catalogue 64 of patterns. We also 

sell scroll saw wood—all kinds. 

ORR & LOCKETT HARDWARE CO. 

Lathe Dept., 14-16 W. Randolph St., CHICAGO 
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Little Gas Engine 
Our new model Elgin’’ is a radical departure 
| 
3%, 
is better built 
than the $18 
BENNETT. 
Made in the 
! ing from 8175 to 81000. Even more durable than the most expen- . 
sive machine® because so simple, Other typewriters have 1700 to \\ 
3700 parts. The Bennett only 260—hence its $18 price. Thoroughly L ; 4 
proven in practicability. 
$18 Be because really portable. Weighs but 
in U.S.A, nnett 41-2 lbs. Readily carried in crip or 1] 
weling men. prof = 
satisfied-guaranty.’” 
\ 
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The Electrical 
Engineer's Handbook 


ACONVEN 


Por Aut p 
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E 


rlectricity ang 


fation and 


Mechanics’: Tables;formulas; measurements; belting; me- 
chanical powers; hydromechanics; specific gravity; strength 
of materials; shafting; boiler design; care of boilers; power of 
boilers; chimneys; exhaust heating; machine design; machine 
tools; slide valve; pulleys; horsepower; cylinders and steam 
chests; pistons; gearing; dynamos and motors; batteries; 
transit surveying; curves; radii and deflections; earthwork; 
trackwork; etc. Contains 330 pages and 174 illustrations. 


Electrical Engineers’: Tables; chemistry; mechanics; 
electricity; electrical units, symbols and quantities; physical 
and electrical properties of metals and alloys; wire gauges; 
magnetism; dynamos and motors; armature winding; electri- 
cal batteries; alternating current apparatus; alternators; 
transformers; wattmeters; transmission ; electric lamps; wiring; 
electric heating and welding; electromagnets; controllers; car 
wiring; etc. Contains 414 pages and 238 illustrations. 


Chemists’: Definitions and fundamental laws; atomic 
weights; pressure; volume and temperature of gases; weights 
and measures; specific gravity; hydrochloric-acid, nitric-acid, 
and sulphuric-acid solutions; solubilities of chemical com- 
pounds; heat measurement; qualitative analysis; special tests 
of acids; general table for analysis; classification of rare 
metals; the spectroscope; nitrogen; blowpiping; determina- 
tion of gold and silver ores; methods of assaying; composition 
of alloys; tables; antidotes of poisons, etc. Contains 332 
pages and 11 illustrations. 


Other Handbooks Now Ready 


Automobile - Plumbers and Fitters’ 
Air Brake Poultryman’s 

Civil Engineer’s Farmers . 
Steam Engineer’s Textile Worker’ 


Telegraph and Business Man's 
Telephone Engineers’ Bookkeeper’s 
Mariners’ Stenographers and Corres. 


Coal Miner’s Salesman’s 


Concrete Engineer's Advertiser's 
Building Trades Window Trimmer’s 


International Textbook Co. 
Box 872-F, Scranton, Pa. 


of Practical 
Information 


work comes along—THEN it pays 


to be able to put your finger on the exact 
tule, formula, or bit of information that 
holds the key to the situation. For it’s 
at these critical moments that the boss 
finds out who is “onto his job’’—who is 
in line for promotion. 

No books in existence contain as much 
information in so small space as_ these 
I.C.S. Handbooks. One book is devoted 
to each trade or profession. They contain 
all the rules, formulas, and other data that 
you've got to have right off the bat. They 
are thoroughly indexed—any desired infor- 
mation can be located instantly. They have 
been compiled from the “Easy to Learn, 
Remember, and Apply Home-Study Courses” 
of the International Correspondence Schools. 
Every fact and formula is clearly stated. 
They are indispensable helps to quicker 
and better work. Bound in silk cloth 
they retail regularly for $1.25 each. 


Special Offer 


For a kimited time we will sell 
these regular $1.25 Handbooks, 
durably bound in silk cloth 
in a convenient pocket size, 
at a price for each Hand- 
book of 


HEN the boss asks a puzzling ques- 


f 
50c 
& 
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1900 Motor Washer Wate... 


on Free Trial to Readers of Popular Mechanics 
Reduce household expenses by using this great laundry 
outfit. Cuts cost of washing to 2 cents per week. Write 
for Free Book, giving full details, to 

1900 WASHER C0., 6072 Court St., Binghamton, N. Y. 


Address Canadian 1900 Washer Co., 355 Yonge St., Toronto 
if you live in Canada 


Mobiloil 


A grade for each type of motor.. 


= Greatest Piano 
| Offer Indeed the greatest, 
most stupendous, 
. amazing piano offer ever made—a 
of the tho offer, And Wine 


for Free Trial Freight 
Think» of a we to direct rom 
UTELY 


In whichever form you like it best, you get it best in 


Colgate’s Stick—Powder—Cream 


Colgate’s Shaving Lather adds comfort to the economy of self- 
shaving. Buy your favorite method at your dealer’ s—or send 
4 cents in stamps for a trial size of Stick Powder or Cream, 


COLGATE & CO., Dept. 81,199 Fulton St., N.Y. 
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This Is Our Offer 


And so long as you live, in all probability, you 
will never read a watch offer like it. 

Here is an Illinois watch—a 17-jeweled watch— 
made by the Illinois Watch Co., Springfield, Ill. The 
very latest production of one of the oldest watch 
makers we have in America. 

This identical movement is now being sold by the 
very best jewelers in every community. 


We Offer This Watch 


—in a 20-year gold-filled case—at an amazing price— 
at $13.75—until we sell 10,000 of them and thus estab- 
lish 10,000 new accounts. 

It is, frankly, a bargain enticement. If we sold 
everything on a similar basis we would soon be out 
of business. 

But we sell thousands of other things you want, 
and we want you to have an account withus. We 
are willing to sell you this watch at this price if you 
will open that account up now. 


These Are Our Terms 


Send with your order only one dollar. We will trust 
ou for the rest. Then, if you keep the watch, send 
3 monthly. That will give you a year to pay. 


Keep the Watch 30 Days 


Compare it with any high-grade watch, no matter 
what the cost. Then remember that the watch is 
guaranteed for 25 years. It will keep just as good time, 
look as well and serve as well, in 25 years as now. 

At the end of a month, if you don’t want the watch, 
we will gladly buy it back. Return it to us and we 
will return your $1. 

We say “gladly buy it back” because, in a month— 
when our offer expires—we can sell the watch easily 
at a much higher price. 


Don’t Order After Aug. 15 


This offer expires on Aug. 15. We offer just this 
one lot at this special price. Orders sent after that 
must be returned. 


Send the Coupon Now 


If you wait, our offer will be over or the watches 


. gone. Get the watch and examine it. Keep it a 


month. ‘Then, if you don't want it, you can send it 
back. “We'll be very glad to get it. 


3533 Wall Street, Chicago 


We Will Buy 
This Watch Back in a Month 


Our Price $1375 
Only $1.00 Down 
A Whole Year to Pay 


This watch has a 17-jeweled movement ~ it is 
a perfect timekeeper. The price seems impos- 
sible. But we guarantee this watch to have 17 
tine jewels, and to be a genuine Illinois watch, 
exactly the same as sold in jewelry stores. 

The case is a 20-Year Gold-Filled Case. That 
is, it is warranted for 20 years. It is open-face 
and a beauty. The back is handsomely en- 
graved. It has a screw back and bezel, so it is 
positively dust-proof. 

The watch is guaranteed for 25 years. We 
send with this watch this guarantee certificate. 
Think of that—only $13.75 for almost a lifetime 
of perfect watch service. The watch is a perfect 
timekeeper. No better timekeepers were ever 
made than the 17-jeweled Illinois. Every man 
who knows watches knows this. 

If you want to sell this watch back to us, after 
30 days’ use, we will return every cent that you 
pay on it. 


SPIEGEL, MAY, STERN CO. 
3533 Wall Street, Chicago 
I enclose first payment of $1.00, for which send, 
express paid, the 17-jewel Illinois Watch No. 
1277, described in your advertisement. If I keep 
it I will RY $1.00 each month until $13.75 has been 


paid. If I return it within the 30-day trial period 
pou are to send me back my $1.00. 

Name 

Postoffice 

St. or Box No. State 


JEWELRY CATALOG FREE coring 


that is new in watches, diamonds and jewelry— 
all sold on our easy credit plan with a year to 
pay. Just drop us a postal and it will be mailed 
you free. But don’t fail to use the coupon and 
send us $1.00, as this wonderful watch offer 
will never be made again. (440) 
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Wait. Appetite” 

Of what use is a feast without an appetite? Or what is more distressing than a 
stomach that will not digest the food it craves? These are the signs of dyspep- 
sia—the seeds of weakness which will blossom into disease if unchecked. 


— 


Pabst Extract 


The Best Tonic 


overcomes dyspepsia, creates anormal, healthy desire for food—aids digestion and relieves 
every form of stomach trouble. Itis quick in action and positive and permanent in results. 


Order a Dozen from Your Druggist—lInsist Upon It Being “‘Pabst’’ 


FREE BOOKLET, “Health Darts,” tells all uses and benefits of Pabst Extract. Write for it. 
PABST EXTRACT CO., Milwaukee, Wis. 


RE} SHAVING 
—a Makes Shaving a Pleasure not a 

task. With everything at finger 


2 tips, you can shave with ease and 
comfort in one to two minutes. 
Stand is compact, artistic and portable, the very extract 
of convenience and order; five feet high when extended, but 
closes toany height. Mirror is ample and adjustable, no 
bolts or screws to lose or misplace. Several years were spent 
in perfecting and simplifying a stand that will grace the home 
of a millionaire, yet costs no more than a pair of shoes. Why 
not soften your temper and save steps, worry and time every 
\ day as long as you live. 
\ As a gift for a gentleman, ‘‘there is nothing else.’’ Its 
a clear title to his everlasting gratitude. Stand can be 
used as a chess table or music stand. Special intro- 
ductory price $3.98 delivered prepaid anywhere. You 
may never see this ad, again, so order one today. 


J. W. Rice, Spring Street, Atlanta, Ga. 


\ 


PATENTED 
'906~ 1912 


APPEAL TO AEROPLANE WORKMEN—In a 
certain big French factory, where aeroplanes of excel- 


lent quality are turned out, there is painted on the 
walls in flaring letters a notice worded thus: “A fault 
can be repaired. A hidden fault is a crime. Remem- 


ber that on your work depends the lives of brave 
men.’’—Aeroplane. 


T PEWRITERS wax: 


All the Standard Machines SOLD or RENTED ANY- 
WHERE at 4 to 44 M’F’R’S PRICES, allowing RENTAL 
2TO APPLY ON PRICE. Shipped with privilege of 
examination. Write for Illustrated Catalog L. 

TYPEWRITER EMPORIUM, 21-86 W. Lake St.,.CHICAGO 


TYPEWRITERS wakes 


$100.00 Underwoods, Smiths, Olivers, Reming- 

tons, etc., from $10.00 up. Every machine in 

perfect condition, guaranteed two years, with 

privilege to ot aay Three hun- 
red typewriters at $15.00 eac . 

while they last. Write for cut rate prices, and Free Trial Offer 


ALL-MAKES TYPEWRITER EXCHANGE, 157 N. Clark St., CHICAGO, ILLINOIS 


LET US GIVE YOU THIS 
TRANSPARENT CELLULOID TRIANGLE 


It is 4 inch size, 30°+60° angles. Lowest retail price, 
25 cents. Absolutely essential to everyone who draws. We 
make this offer to introduce our new catalogue showing 
SPAULDING’S 
NEW CARRYING CASES 
AND COMPLETE OUTFITS 
Yy —Yp for gn architects, engineers and students—com- 
7p, pact, durable and convenient. Spaulding’s Carryin 
Dp, Cases are made light and strong. They provide we 
/p,, arranged compartments, including space for drawing 
7p, veard and T square. Handled like a suit case; 
7p, nique, practical, inexpensive. Outfits include all 
JY, necessary equipment. If you draw, send us 
five 2-cent gouge to-day to pay postage and get 
the free triangle and the catalogue. 


SPAULDING PRINT PAPER CO. 
44 Federal St. BOSTON 


Can be safely carried in any position. New idea cap locks pen when 
not in use. All pure rubber and 14 kt. pens. Two lengths, 4 and 5 in. 
with No. 2 gold pen, $1.50. No. 205 with No. 4 gold pen, $2. 
FREE CATALOGUE — AGENTS WANTED 
J.C. ULLRICH & CO. 27 Thames St.. NEW YORK 


NOTE THE SIMPLICITY 


making perfect duplicates with the 
Daus’ IMPROVED Tip Top Duplicator 
ready. 100 copies from 


from type-written original. Useful in any business. 
Sent on Ten Days’ 


lete duplicator, cap 
Inches). Contains roll of ** Dausco’’ Oiled 
Parch tt Back duplicating surface $5. 
which can be used over and over 7™* 
again. Circular of larger sizes free on request. 
FELIX A. L. DaUS DUPLICATOR CO., Daus Building, 111 John St., New York 
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Thisis for you—man 
or woman, young or old. 
This is your chance to 
start in business for your- 

self if with only $12.00 that 
will net you easily $1000.00 
thisseason. Big money 
selling one minute 

hs. Every 
profit for 


cess at once with our 


One Minute 
Camera 


The biggest money-getter of today. Takes, finishes 
— delivers =< hotos inone minute. Not a tint 


and without Slates or films. This Seas 


Outfit $1 2.00 


This starts you in business. Outfit includes One 
ute Camera, tripod, and eve ng to make 5) co 
pletely finished pictures. Small cost additional eupplics 

jour only expense. ler your outfit today —righ 
iis a4 ad—or write at once for complete, free inf: 


THE ONE MINUTE CAMERA COMPANY 
Dept. 280 568 S. Clark St. Chicago 


Poultry Paper 44-124 page periodical, up 


todate; tells all you want 
to know about care and management of poultry 
for pleasure or profit; four months for 10 cents. 


Poultry Advocate, Dept.98, Syracuse,N.Y. 


(OOD SYEA NO-RIM-CUT TIRES 
10% Oversize — save half 
on tire for 


latest Tire 
THE gus cocoress TIRE & RUBBER  COMPANT, Main Office and Factory, Akron, Ohio 
and Agencies in 103 Principal Cities. More Service Stations than Any Other Tire 


Wireless Phones”) is your & 


For the ears that will cause you to | '™ Don’t send 
aon money, just drop me 


aline. I want tosend you 
free of charge my book on 
deafness and plenty of 


evidence to prove to you 

Plat oe chases ave to fling that I am worthy of your 
are to lest or hearing. | confidence. 

enero. WILSON, Pres., 1193 Inter-Southern Bidg., Louisvitte, Ky. 


BUY YOUR FURNACE 
SIODOWN $10A MONTH 


Our —- yment plan of selling direct 
saves you t he, dealer's profits and charges for 
installation.” 


Jahant Furnace 
with the patented “Down Draft System” is est 
for tesidenees, schools, hotels, churches, 
because it delivers plenty of heat wherever y— 
whenever desired at a saving of 1-3 to1-2 in fuel 
bills. Install the Jahant yourself. We send 
complete outfit, freight prepaid with special 

ans, detailed instructions and all n 
for installation. Satisfaction guarantees 

or money refunded. 


at foe Jahant Down- Write for free illustrated book. 
THE JAHANT HEATING CO, 
nd north of Ohso 168 Mill Street Akron, Ohio 


Save 50’, on Fuel Bills 


DIAMONDS 
ON CREDIT 


108 N. State St., 
CHICAGO, ILL. 
Branches: Pittsburgh, Pa. 
and St. Louis, Mo. 
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Threading pipe and conduit 


is a far simpler operation today than when we 
started, twenty years ago, to build pipe- 
threading tools. Our latest developments, the 


OSTE BULL DOG 


DIE STOCK No. 81 


does away with all loose parts and extra dies. Four 
sizes of pipe, 4, %, % and 4% inch,on one set of double- 
end dies. Patented casing protects user’shands. Has 
all the Five Famous Oster Features that mean Easy- 
Operation. Ask for descrip- 


tive illustrated catalog, “‘The 
Bulldog Tale.”” Free by re- 
turn mail—write today. 


The Oster Mig. Co. 
2100 


ock No. 81 and 
Bulldog Tale” free. 


send details of 
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$12°° Brings 
00 Special selection of Diamond- A Your choice of any of 
La Vailieres, Rings, Ear on our usual liberal 
» Studs. Mountings are / REDIT TERMS: 
solid gold ex- One- fifth down, 
cept N-51 N-20 ¥ $25 balance divided 
ar and which @ into 8 equal 
BIT OF EXPERIENCE (=> 
(Fra NS? — Y, 
\ N72 $85 
Nso $t5 N5i 
#45 / Send 
pictur: forFree 
inch. = Catalo 
cities 4. NS4 $35 
LOFTIS 
BROS. & CO. / Plan. ‘Any article 
S that you can save money 
<r « / by sending to us when in 
need of a Siamond, watch, 
{artistic jewelry, silverware. 
Local representatives wanted. 
N. All in 
One 
| 
| 
| 
East Gist St. sopress. | 
CLEVELAND 
| OHIO ciry... 
STATE... .--(2100) 


RENEWS 
EVERY THING FROM CELLAR 10 GARRET 
Jold in faint. Hardware, Drug, & Department Stores 


“BABY GRAND” 
Style A size 3x6. 
Style B size 3x7. 
Style C size 4x8. 


: Billiards at Home 
—On the “Baby Grand” 


I Own the world’s finest home billiard table — 
a genuine Brunswick—the beautiful “Baby 
d Grand.” Genuine Mahogany, inlaid design, 
d highly finished. Celebrated Baby Monarch 
Cushions. Vermont Slate Bed. Concealed drawer 
holds playing equipment. 
If space is limited choose our “convertible” Dining- 
Billiard or Davenport-Billiard Tables. Low prices, direct 
om world’s oldest and largest billiard table manu- 


facturers. 


OVER A YEAR TO PAY 
FULL PLAYING OUTFIT FREE 
Play while you pay! Complete Playing Outfit and all 
accessories free with table. Includes cues, balls, bridge, 
rack, markers, rules and book “ How to Play. 
Write for Beautiful Free Book 
“BILLIARDS —THE HOME MAGNET” 
Accurately describes and illustrates in full colors 
styles and sizes of Brunswick Home Billiard and Pocket 


Billiard Tables. Gives special prices and “* Easy Payment 
Proposition.”” Write 


The Brunswick-Balke-Collender Co. 


Dept. GJ—623-633 South Wabash Ave., at Harrison St.—Chicago 


Indestructible. 


A Blessing For Women { 


p Let Your Engine or Motor Do the Work 


and make an end to washday drudgery in YOUR home. Of course, NONE 
of the unsanitary, old-fashioned wooden rotary Samere will do. 
THE MOST UP-TO 
YOUR wife. 
PRACTICAL washer can be found than the famous 


All Metal Sanitary Paragon Revolving 
Cylinder Power Laundry Machine 


NO WOOD used in any part. The PARAGON is a true reproduction 
of the expensive and powerful Cylinder Washers exclusively and suc cessfully used in 
Steam Laundries, Hotels and Hospitals. Over 100,000 Paragon Washers used in the U. 8. 


A Golden Opportunity for 30 Days Only 


© secure one of these wonderful genuine laundry machines, complete with RE VERSL 
BLE POWER WRING 
ONCE for Catalog No. 1 and further details of the most generous proposition made. 


PARAGON MFG. CO., 2401-03 W. 14th St. CHICAGO 


OVER 65 YEARS’ 
EXPERIENCE 


TRADE MARKS 
DESIGNS 
COPYRIGHTS, 

Anyone sending a sketch and description may quickly 
ascertain our opinion free whether an invention is cet 
patentable. Communications strictly confidential. 
on_ Patents sent free. Oldest agency for securing a 

Patents taken ferpuch Munn & Co. receive special notice, 
without charge, in the 


Scientific American, 


A handsomely illustrated weekly. Largest circulation of any scientific 
journal. Terms, $3a year ; four months, $1. Sold by all newsdealers, 


MUNN & CO. 359 Broadway NEW YORK 


Branch Office, 625 F St., Washington, D. C. 


The AutoStrop Safety Razor 
Guarantees 500 Shaves 
Ask Your Dealer About It 


We Have Pald Thousands {4 
to Amateur Song Writers. 


= 
a 
< 
ee 
53 
ae 
3 
4a 


arrange 
music publish, 
ertise, secure 
copyright in your name 
pay 50 per cent of 
if successful. Past ex- 


ONLY 
-DATE machine ought to be Ft enough - 
EXPERTS will tell you that NO MORE DURABLE and 


ER at a very considerable REDUCTION in price, if you write AT 
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Wood Shingles’ 


Won't DO! 


In this 20th Century AGE OF STEEL, wood shingles 
are fast disappearing. They cost too much; they rot out 
too quickly ; too much trouble to put on; too apt to catch 
fire. That’s why 100,000 men have come to ya these 
beautiful Edw STEEL Shingles on their buildings. 


Edward’s Steel Shingles never burn nor rot. Come in 
big clusters of 100 or more, which makes them ten times 
as easy to put on as wood shingles. Each Edwards STEEL 
Shingle is dip in molten zinc AFTER it is cut. No 
raw or exposed edges. Nochance for rust ever to get a 
foothold. And the patented Edwards Interlocking Device, 
which allows for expansion and contraction, gives 
PERMAN LY water-tight joints. 


Edwards STEEL Shingles 


2 As to prices, these STEEL Shingles 
Get Prices are far below wood. For we sell 
direct from factory to user and pay the freight ourselves. 
~ get our latest Steel Shingle Books and Prepaid 
actory Prices. Then compare. Then see if you can 
afford common wood shingles when you can buy genuine 
Edwards STEEL Shingles .t .hese prices. Give dimen- 
sions of your roof if possible, so we can quote price on 
entire job. Send postal today and our Catalog 850 and 
Prices will reach you by return mail. 


The Edwards Manufacturing Compeny 
800-850 Culvert Street CINCINNATI, 
Largest Makers of Sheet Metal Products in the mo 


189 SHIPS BUILT IN MAY—There were 189 
sail, steam and unrigged vessels, aggregating 39,913 
gross tons, built in the United States in May, accord- 
ing to a report by the department of commerce. Of 
these, 109 vessels are to be propelled by steam. 


FACTURING CO. 
OCTROIT 


INVISIBLE SUSPENDER BELT 


Fits instantly inside waist band, entirely out of sight. Does away 
with unsightly suspenders and uncomtortable belts. Keeps trousers 
up securely. Keeps shirt down—no ** bagying."’ Fine for fat men 
or men for all men. 

if he can’t supply you, we will. 
EXPERIENCED sal SALESMEN handling similar lines will find this 


an Al proposition. Write for full particulars and give reference. Send 


for sample 
belt— or §1 
for silk belt. 
Money re- 
turned if 
not entire- 

ly satis- 
factory. 


you a a Fortune! Every normal in- 
dividual wants one—if the fortune can be had 
honestly and without sacrificing the other factors 
that make life worth while. Real fortune, to every 
right thinking man or woman, isn’t measured — 
in dollars. A generous competence, combined wi 
health, independence and ideal environment in which 
to live and be happy, make up the sum total. 


Five Thousand Dollars aYear 


net income from ten acres of matured and che: 

in the frostless and wormless Bitter aan wi 
a home and six months vacation annually in one of the most 
ween endowed natural environments on the Crea- 
p a with golf links, hunting, fishing mountain 
climbing and with neighbors of culture, education and refine- 

ment—is the opportunity we offer you. 

en believe you will investigate this rtunity because 
ie re for investigation is directed to broad-minded and 


tunit 
on mankind's with nature. We are now 
growing more than three thousand acres of fruit trees, one to 
three years old, for satisfied customers who would not consider 
ing their orchards large advance over their cost. 
$5,000 Yearly For Life From Ten Acres 
ABitter Root Valley le of bears commercially in 
its fifth year. Ten acres, developed, should be capable 
of returning you during early materity, strictly net, a profit of 
$2,000 to $5, aoe yearty. Beginning with the 10th year from 
planting, judg ($6,000 of others, 10 should net 
you an income of 000 yearly and employ only half your ~~ 
If you have a fair-sized income now and are willin 
your condition, you do not much 
possess one of these big-paying orchards. 
Our Proposition and Plan 
briefly stated is this: We will sell 1 a CHOICE 10-ACRE 
PLANTED and GROWING yor best standard varieties 
apples and cherries—with the Company's definite written con- 
tract to care for and develop your orchard under expert hor- 
ticultural supervision for full seasons from 
date of planting, includ taxes ond — 
charges. You may, if Bg assume pons 
your orchard at any time and secure a = 
The land should easily become worth, conservatively 
stated, in fair comparison with other improved land, $1,000 an 
acre. There is a clean profit to you of 100 per cent on a 
5-year investment to count on at the outset. Only a $300 cash 
= required now to secure your orchard tract—balance 
yments divided over aten year period. Your pay- 
a ior the first few years are practically ALL the cash 
outlay you will have, as your orchard tract should meet all 
Salling due while a commercial bearing 


vides for i ion of the land and 


INVESTIGATE by using this coupon TODAY 
ROOT VALLEY IRRIGATION co. 
849-855 Fest Benton, 8. 
Robert 8, Lemon, General Sales Manager 
Please send me full information concerning your Riverview 
Orchard Tracts in Bitter Root Valley. 
on the margin below 


Please Mention Popular Mechanics 


offere 
“4 S Valley you 
| Health, Freed 
| ae) Freedom 
= 
=\ 
| 
+ 
= pr your money 
¥ 
| KO-KO-MO BELT CO., KOKOMO, INDIANA 
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Keenly Good 


There’s something intensely 
keen about the deliciousness of 


There’s a bright clarity to the color—keen. 
An alertness to the sparkle—keen. The tang 
on the tongue—keen. Its cooling, refreshing, 
thirst-quenching qualities—keen as frost. You 
will be keen for it. 


Delicious 
Wholesome _ 


Demand the Genuine 
Refuse Substitutes 


Whenever 
you see an 
Arrow think 

of Coca-Cola. 


Send for Free Booklet 


THE COCA-COLA COMPANY, Atlanta, Ga. 


Please Mention Popular Mechanics 


The Detroit Combination 


Gas Sup pely. 
Gas to t with. Gas to Cook with, 
Ay to Heat Water for the bath, 
laundry and other uses common to 
ayy as, atno cost. 
et over forty years. More than 


Will youtake 


We want % or 40 men right away who can use the following 
tools: auger, screw-driver, hammer and wrench. We want youto 
installor put inour Hyd ‘bon Lighting and fill orders. 


We furnish full lete 80 you can do 
tue work with the common too above. 


— System 


house wing villag: or town hom fora 


grease, ari iow 
conduit wire no than a Rate pe No tearing of floors, 
i. no or litter. The w is and passed od through 
tions a will to walls or ceil 
pt o 1 and the a f our 
f you wil if ‘you interested in in starting 
businesses, usy and make 


Let us hear from y 
us ona ‘postal orin 2 addressed to 
write as follows. **Mail full particulars.” e will offer you ¢ a 
very attractive copeetamty that may mean very much more to you 


than you think. 
NAGEL-CHASE MFG. CO. | 


156 East Erie St. 


EVERYBODY WANTS BETTER 
LIGHT. HERE IT Is gg 


This new 100 to 700 candle power light turns 
up and down like gas, One-third cost of elec- 

tricity, gas or kerosene. For home, church or 

Perfection guar- Bed — 
nteed or money bac Write for cat - > 

(P.O. P.), Dept. 1. Agents Wante 
BRILLIANT GAS LAMP Company MMII 


No. 1009 So. Wabash Ave., Chicago, Ilinois 


AGENTS STEADY INCOME 


Wide Awake Men and Women. You can secure 
protected Territory to sell International 
Portable Lamps and Lighting Systems. 
Our Self-Heating Sad-Iron is positively 
the simplest and most practical Iron on 
the market. We challenge competition. 
Your Chance. Territory is being 


rapidly taken. If you want a g Py 
steady income write to us Today. 
Internati 
S11 River Street,” =a 
WEAR — 
Trade Mark bb Vv D U.S. Patent Office 
Registered o We le and Foreign Countries 
UNDERWEAR 


MAKE BIG INCOME 


Men and Women can do this all the year 
at home growing mushrooms in cellars, 
stables, sheds, boxes, etc. Crop sells for 
$.50 to $1.00 a Ib. $20.00 a week easily 
made. Great demand, markets waiting. 
Start Now. Write for big 52 page Free 
Ilustrated Booklet and learn how to do it. 


NAT'L SPAWN CO., Dept. 12, BOSTON, MASS. 
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“You Get Job” 


That’s what the trained man, the expert in his line, hears today from the 
man that hires. 

Worth-while jobs are not given out haphazard Training lands the job— 
training that means high-grade work and a short cut to results. And train- 
ing wins quick advancement to still better jobs. 

The day of the “‘Jack-of-all-trades’’ is passed. This is the time of the 
specialist. No concern can afford to place a high-grade equipment in the 
hands of low-grade men. Competition forces employers to meet skill i 
with skill. 

The business of the International Correspondence Schools is to supply 
training; to give job-getting and job-bettering ability; to raise salaries. 

Every month upward of 300 I.C.S. students write to Scranton to tell of 
positions secured or bettered—of earn- all { 
ings increased and prospects brightened 


International Correspondence Schools « 
—through study of I. C.S. Courses. $ 
= Last month the number was 416. The 
» i ° Please explain, without further obligation on my part, bow I 
, letters come from every section and — ¢ can quality tor 4 larger salary and advancement to the post: ¢ 
on, trade, or protessico etore w c ve mar 
from all sorts and conditions of men. 
Some of the writers live in Pennsyl- $] © | Mechanical 
vania—some live in California. Electric Railways 
' If you wish to make sure of the job | Fisctric Car Running Contracting & Building | ® 
you want—there is an I.C.S. way for $] ynamoTeader 
| you. To find out all about it, mark and 
mail the coupon. Doing so will commit . 
you to nothing, place you under noobli- $ ° 
$ gation, and may prove to be the turning © Name 4 
point in your career. 
E Don’t wait. 
> 
“4 Mail the Coupon NOW! $ City State : 
for 
~4 Present Occupation q 
ASS. 


Please Mention Popular Mechunice 
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BOYS 
How to Pitch 


Boys, grab this chance **Before you've 
to become the**fi of th finished these 


say 
—eve' 
boy should get ite 
meas- 
ete, 
uch pi 
absolute oor. 


mad 
the asking—F RE. of fs yours 


- Send For the First Seana Now 


) you like baseball just let us know where you you are 
and the Firs you by rus — You can’t buy it 
must accept it FREE. Let Brown aching on thee 
inside ‘‘secrets id **fine points—at ones. th th same 
reat Brown who w won 4 championships and two worlds series for 
e Chicago Cubs. You couldn 
it 


no money 3 your 


delay—address like this, 
Ww. D. BOYCE co... Dept. 181 CHICAGO 
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e in a jiffy. plied ii ik 
and off wit or tissue Ere the 
sappeare like magi: 


No Soap or Water Needed 
—, Kwik Hand Cleaner will not 

hands, it con’ ntaine no free or other 
ingredients. cee oothes and heals hands, ng them 


Live Agents Make MOTORISTS, MECHANICS, ENGINEERS 


BIG PROFITS| be embarras Boiled. unsightly hands 
Kwik Hand C icaner eep ye your in 
$5.00 to $10.00 a] condition; every torist should keep a jar in his 
day easily earned.| car for ‘emergencies. 
today for] To the Man W: 


rite lorking in the Shop or Gime wclf 
our FER] not make big in your spare time sel! 
to ag Hand Cleaner 7 ¥ 


an 
SATISFACTION GUARANTEED. Send 50c today for a full 1 jar. 
If you don’t find it everything claimed we'll refund your mone: 3 Rit, 


KWIK SALES CO., Dept. 141, Peoples Gas Bidg., CHICAGO, iLL. 


MORGAN DOORS] 


| ange by organ Door is guaranteed by the maker. Look 
e name MORGAN stamped on the top rail. 
Write for our book, ‘* THE DOOR BEAUTIFUL” 


ARCHITECTS: Descriptive details 
of Morgan Doors may be found in 
“ Sweet’s Index,” pages 1004 and 1005, 


MORGAN SASH & DOOR COMPANY, Dept. C-2A, CHICAGO, U.S.A. 


ANY E USING FIGURES NEEDS IT 
o check mental calculations. For General Office or 
Personal Desk. Over 60 
in use— mostly sold thru rec- 
ommendation. Guaranteed— 
money refunded if not satisfac- 
tory after 10 days trial. 
Buy from your stationer 
or order direct. Agents Wanted. 
E. Gancher, A. A. M.Co. 
119 W. Broadway, New York 


Tailoring Salesmen WANTED 6), 


We want live, energetic hustlers, men who can make good; who are ambitious to start a 
canvassing; no experience -In,. uired; = capital necessary. ( 
is are making from $100 


in a business of their own. 
We furnish eve: —s to start. Hu 


a folder), order blanks, tape measures, adve 


We will start you at once on the road 


and absolute satisfaction and take all the mek, 
are one of the leemeat woolen mills in the country and pastively have the only 
up-to-date, high-quality, low-priced tailoring on the market. 
A great f 
Azstmumecien $25 to $50 Every Week 
We furnish a complete — outfit, large sample book ie book (not 
sing matter—in fact every- 
thing essential to the conducting ofa high-class tailoring business. 


Write today for this big outfit Drop posts} 
Success te toda: 


me your agents’ outfit.’’ 
Be 


DANIEL WOOLEN MILLS, est. W, 300 Green St., Chicago 


per month 


sure and wri y 


ALLURING” 


A captivating, descriptive Booklet about Trap- 
shooting—the ideal outdoor sport. Address Dept. 248. 
E. L. du Pont de Nemours Powder Co., Wilmington, Del. 


Canada’s water power is estimated at 16,600,090 
horsepower, equal to an annual production of 367,- 
000,000 tons of coal; only 1,016,521 horsepower has 
been developed. 


AGENTS|NEW BUSINESS JUST OUT| AGENTS | 


DROP THE DEAD ONES. AWAKE! START WITH THIS NEW 
INVENTION, THE 20th CENTURY WONDER GENERA LAGENTS 


SALESMAN 
MANAGERS 
YOUNG OR OLD 
NEW BUSINESS 


reach of a 


relief can be given al 


! What 


yocuers. We own al 


LACKSTONE M 


why it's easy to sell. Endorsed by Doc- 
tors and Masseurs. Removes Wrinkles, rounds out any 
part of the face or body. brings back Nature’s beauty. Almost instant 

hy of pains. A demonstration convinces 


the most al person. Sales 


Read On Othe 

Parker writes, sold eight hines Mar says, I 
am making $19.00 per day. Schermerhorn, eight qeuen machines first 
month. Shaffer writes, am selling four out of five demonstrations. 
A Vaughn, orders one dozen, four days later wires “ship six dozen by first 
Express.” sells cour first dterrits evers body 
oney. o experience necessary rotecte erritory active 
po 4 1 Big book entitled, ** The 
Love of Beauty and Health ’’ Free. Investigate today. A 

i postal willdo. A “big surprise awaits you. Addre 
B G. CO., 729 Meredith Bldg... TOLEDO, O. 


atents, 


ROAD MEN 


Get started in an honest, clean, reliable, permanent, money-making MAKE MONEY HERE 
Start Now—Today 


business. Sold on a money-back guarantee 
The Blackstone Water Power Vacuum Massage Machine 
or the Home. No Cost to Operate. Lasts Life-Time 
LISTEN No Competition. New Field, New Business. Price within 


So Can Yo 


Power an 
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| Soiled Hands Cleaned Quick! 
with Kwik 
| > with Kwik Hand Cleaner 
HAND 
FR 
E E Brown 
your team—the oy won- bow to 
every batter with sen- curve’” 
iH sational big league These Gbrown 
curves andterri- wonder- i 
with burning > 2 by Brown 
speed — and a gre heart. 
Now, forthe Griffith, Overt 
: first time, you can learn—from Gee all—by ail leading 
the greatest professional pitcheriny™ MSRagers an 
the world—how to burn over those By 
deadly hook-curves—jumping 
, balls—vicious fade aways—etc. Evers 
| curve fully explained—any boy can 
understand. And it— 
Only Wor 
Doesn’t Cost You One Cent 
to learn how to be asecond Brown, Mathewson,Johnson or 
Walsh. Think how wild the town will be about you—how they will 
‘ cheer. They'll want you to be captain—you'll be pointed out on the 
ay’ 
4 
= all f 
4 
q 
s . 
f f | 
aN 


Here is the Greatest 
WATCH VALUE 
In America 


ne 


£9 


48 
I sell direct to 
consumers on easy pay- 
ments, and carry in stock 
today practically every high BS Sie 
grade watch handled in this country, yet I can say to 
you honestly and sincerely that I believe that our 


17 Jewel “Illinois” 


is the best watch that you can buy anywhere in the world for the 
money. It is the new 16 size 1913 thin model, 17 Jewel “ILLINOIS” 
movement in a 25 year gold case. Pendent set, with double sunk dial, 
patent regulator and spring tempered balance. No better 17 Jewel move- 
ment made at anywhere near the price. I will guarantee that it will give 
you better service than you can get anywhere else for double the money. 


15 DAYS’ FREE TRIAL 


I know that this 17 Jewel “ILLINOIS” is so much much better than anything 


your local dealer can offer you that I will 

send it to you for 15 days’ ~ 
free trial—Take it,—Use it 

—Carry it for 15 days. If n y 


you decide to keep it send us 


and the balance in six easy payments of $2.75 each. 1t you don’t think 
- “4 it is the best watch you ever saw for the money, send it back—I will pay 


_ «id; the charges both ways, and you won’t 
7,33 


= interest, no security. All deal- 
Only $5 a Month ings strictly confidential. Om 


Here’s the greatest value in a Send No Money ¢ , Jewelry 
Ladies’ or gentleman’s dia- Just your full name 625 Ryer Bids. 
mond ring that you ever had and address. Be Kansas City, Mo. 


an opportunity to buy. We posi- 


i Send me for examina- 
tively and absolutely guarantee the sure to state which ¢ 


—plai ion your 17 Jewel 
you want,—plain “ILLINOIS” in a 28 year 


diamonds to be pure white, perfect or fancy hand- 
in both quality, color and cut and graved. 
the mountings to be 14 carat solid tory I will send you $2.75 as first 


Id. Th tleman’s ring is the new style flat Belcher. The Ladies’ ring is the payment and §2.75 a month until 
913 If are thinking of buying a diamond don’t let this oppor- ‘ has been paid. If not 

tunity pass you. I doubt if you will ever again have the chance to buy the equal 7 PRs. wtp we Sapna 

of this ring at the price, only $50.00, payable in easy payments of only $5 a month. under hatever 


Don’t invest a single dollar in watches, diamonds or jewelry 
of any kind until you get our big 48-page, 2 color catalog and — 
—the lowest you ever heard of, and terms more liberal than 


offered by any other jeweler in the land. 


RYER JEWELRY COMPANY 


(Mark h hich we shall send you.! Plain, or Faney Hand-Engraved. 
625 Ry er Bldg. KANSAS CITY, MO. , A Ockee Gaments by letter and state which you want — Ladies’ or gentle- 
: eee man'sring. Send size or measurement with strip of paper. 
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Why the Ful-Floteing Seat Makes 


HOLDER OF 
World's Official Economy 


ecord 


WINNER OF 
Chicago Endurance Contest 
Minneapolis Endurance Contest 
St. Louis Endurance Contest 
Rhode Island Endurance Contest 
Oklahoma Endurance Contest 
Ak Endurance Contest 
South Bend 


Endurance Contest 


Sectional View of 
Ful-Floteing Seat 
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The ordinary motorcycle equipped with a ngid unadjustable leaf or 
coil spring that must be strong enough to support a 300 lb. man or 
break, makes mighty uncomfortable nding for a rider of lesser weight, 
just the same as a light auto equipped with the heavy, stiff springs 
used on auto trucks would make riding for its occupants anything but 


HARLEY-DAVIDSON 


comfortable. The adjustability of the springsin the FUL-FLOTEING 
SEAT, an exclusive patented feature of the Harley-Davidson, makes 
the Harley-Davidson the one motorcycle that is absolutely comfort- 
able for every rider, regardless of weight. A comfort device, to be 
worthy of its name, must not only protect the rider from the jars and 
jolts of rough roads, but must also overcome an equally objectionable 
feature, the rebound, so common to the ordinary motorcycle. 


CALL ON THE NEAREST HARLEY-DAVIDSON DEALER AND 


HARLEY-DAVIDSON 


Producers of High-Grade Motorcycles for Over 11 Years 
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; These Motorcycles Comfortable 


The FUL-FLOTEING SEAT of the Harley-Davidson virtually 
floats or carries the weight of the rider between two concealed com- 


pressed springs. One of these springs assimilates the jolts and jars 
due to bumps; the other absorbs the rebound. Thus the nder 
feels no jars, vibrations or rebound, but floats along in comfort. 


The strength of these springs can be adjusted by a few turns of a tension nut 
so that they will operate perfectly under the weight of the rider, assimilating 
the jolts and jars of what would have otherwise been a rough road. 

But comfort is only one of the Harley-Davidson’s many desirable qualities. It 
has power, speed, durability and economy, to which the accompanying partial 
list of winnings bears mute evidence. It has proven its superiority time and time 
again in contests of every character, as well as in a host of commercial uses 


iD ASK FOR A DEMONSTRATION OR WRITE FOR CATALOG 


MOTOR COMPANY 


328 B Street, MILWAUKEE, WIS. 


ver Roa 
Oklahoma Road Race 
ampa Road Race 
Minneapolis Road Race 
South Bend Road Race 


WINNER OF 
Redland Mile High Hill imp 
Minneapolis Hill C 

ortlan Hill Cli 
cranton ill Cli 
Algonquin Hill Cle 
Danville Hill Ch 


Trophy, World’s 
Economy Record 
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NOTHING DOWN 


The Famous Genuine No. 3 Oliver 


Complete with every perfection,every device that ever went 
out with this model. Our method makes the offer possible; 
if we had to sell this same typewriter through salesmen, 
we would have to charge practically twice as much. 


We have undertaken to buy in order to get the minimum 
price 1,000 Oliver typewriters (Model No. 3) per month. 


These No. 3 Olivers are guaranteed to be the equal in 
quality of any typewriter, regardless of price. Each is 
protected by the standard guarantee against defect of 
material or workmanship. 


FEATURES 


Every letter in plain sight as soon 
Visible Writing as printed, a necessity aon who 
compose as they typewrite. 


All $100 standard typewrit 
Universal Key board have adopted the universal 


keyboard, you would waste your time g any other. 
Capacity You will never be held back in your work if 


: you own an Oliver. Unlimited speed. The 
ingenious arrangement of its working parts cannot be 
described on paper. You will appreciate when you use. 
The beautiful work of this splendid typewriter will give 
your letters distinction. It’s a point well worth careful 
consideration. The success or failure of a letter is affected 
by the impression conveyed by its appearance. Great 
manifolder—20 carbon copies can be made at one writing. 


After Free Trial ail 
AND 
$4 Per Month 


Only $56 in All 


GUARANTEED 


¢ you are content to pay the full price for a standard typewriter we have 
nothing to say, but if you are one of the many thousands who believe 
that $100.00 is too much to pay for a typewriter and that it is only necessary 
because of the expensive method of selling, then this offer is your opportunity. 


TRIAL ORDER COUPON 


TYPEWRITERS DISTRIBUTING SYNDICATE, 
166 H-54 North Michigan Blvd., Chicago. 
G 


ENTLEMEN : : 
You may send me a No. 3 Oliver Typewriter for 
five days’ trial. : 

If I find the typewriter satisfactory and decide to 
keep it, I agree to pay you $56, as follows: $4 within 
five a from the date of delivery and $4 per month 
thereafter until your special price of $56 has been 
paid, title to remain in you until then. Otherwise, I 
agree to return it to you at your expense. 


= 


GREAT FOR INDEX 
Will write on ruled lines FoR 
small memorandums. Rules lines single or double with- 
out pen or pencil. Will do any practical thing any t 
writer will do and has many features not found on 
makes. Cuts a perfect stencil for mimeograph work. 


Because the Oliver has only 
Will last a lifetime one-third as ry! working 
parts as the other $100 machines—because it is built on the 
correct mechanical principle—because it is made of better 
than necessary material, it outlasts all others—does not 
get out of order—so simple anyone can easily master its 
construction and operation with a few minutes’ attention, 
There is no task too great for this sturdy machine and 
above all it is dependable. 


The downward stroke of the type bar 
Easy to run and the perfect lever adjustment and 
smooth, wide bearing gives the Oliver the lightest action. 
It is a pleasure to strike the keys. Compact—Portable— 
Efficient—a typewriter any one may be proud to own. 


You cannot make a mis- 
The proven typewriter take in getting a type 
writer of the make that the two largest mail order houses 
have selected and use exclusively—183 railroads have 
purchased them—thousands of merchants and profes 
sional men all over the world endorse the Oliver. 


On our plan you pay just the regular 
Easy to own rental rate—$4 per month—which is 
only 13c aday. You practically rent the machine for 13 
months and then it is yours. You save practically one- 
half and you use the machine while paying ior it. It will 
earn its own way. 


Give this typewriter a 
chance to sell itself 


You can have it on trial without obligation—no salesman 
or agent will call on you—you will be the sole judge. It 
has got to sell itself or there is no sale and no obligation. 
Do not hesitate to aceept this offer—it is our method of 
doing business and we urge you to let us send the 
machine for trial and examination. 

If you do not find it to be a satisfactory typewriter—if you 
do not find that it meets your every requirement, that it 
is perfect in every detail and the best typewriter you ever 
saw, you are not obliged to keep it and we pay the 
transportation charges back. 

With each machine is a complete outfit, metal cover, 
ribbon, tools and a big instruction book, practice paper, 
carbon paper—everything you need. 


You need not send any money, just send the coupon. 


TYPEWRITERS DISTRIBUTING SYNDICATE 
166 H-54 North Michigan Boulevard, Chicago 
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Trade Marks and 


Pat e nt @& Copyrights Secured 


Or ree Returned 
Special Offer—Free Search of Patent Office Records 


Send us a model or sketch and description of your invention, and we will make a 
Free Search of the Patent Office Records to ascertain if it is patentable. If we report 
the invention patentable, we will guarantee to obtain a patent or return our fee, 
and furnish a certificate of patentability backed by a bonded contract to that effect. 


This Certificate of Patentability will protect the inventor and serve as proof 
of the invention until the case can be filed in the U.S. Patent Office. . 


Obtaining Assistance for Inventors 


Our certificate is of great assistance to inventors 
who require financial aid to obtain patents. 


--Our Four Books Mailed Free 


to any address. Send for these books —the finest 
publications ever issued for free distribution. 


How to Obtain a Patent 


Our illustrated eighty-page Guide Book is a book of 
reference for inventors, and contains 100 mechanical 
movements illustrated and described. 


Fortunes in Patents 


Tells how to invent for profit, and gives history of 
successful inventions. 


What to Invent 


Contains a valuable LIST OF INVENTIONS 
WANTED and suggestions concerning profitable 
fields of invention; also information regarding prizes 
offered for inventions, among which is 


Prize of One Million Dollars 
offered for one invention, and $10,000 for others. 
Patents That Pay 


Contains letters from our clients who have built up 
—— enterprises founded upon patents procured 
y us; also endorsements from prominent inventors, 
manufacturers, Senators,Congressmen,Governors,etc. 
We Advertise Our Clients’ 
Inventions Free 
In a list of Sunday newspapers with two million 
circulation, in manufacturers’ journals and in the 
World’s Progress. Sample Copy Free. We save you 
time and money in securing patents. After the patent 
is granted we assist you TO SELL YOUR PATENT. 
Foreign Patents 

WE HAVE DIRECT AGENCIES IN ALL THE - ? 
PRINCIPAL FOREIGN COUNTRIES and _ secure = 
FOREIGN PATENTS in the shortest possible TIME VICTOR BUILDING 
and at the LOWEST COST. Write for our Illustrated Our new $150,000 building opposite U. S. Patent Office 
Guide Book on Foreign Patents,sent free to any address. SPECIALLY ERECTED bv us for OUR own use 


WANTED NEW IDEAS 


Send for LIST OF PATENT BUYERS who consult us when | patente. Con- 
tains requests from MANUFACTURERS, MAIL ORDER HOUSES an ROMOTERS 
for patents secured by us, and suggestions as to New Ideas they wish to purchase. 

e invite manufacturers and promoters to address our Sales partment regard- 
ing the purchase or leasing of a number of meritorious patents secured by us. 


REFERENCES 


Second National Bank, Washington, D. C. 
Jnion Savings Bank, Washington, D. C. Smethport Glass Co., Smethport, Pa. 
Chamber of Commerce, Washington. D. C. The Meivin Gauge and Signal Co., Scranton, Pa. 
Pitner Gasoline Lighting Co., Chicago, Ill. M. Winter Lumber Co., Sheboygan, Wis. 
National Savings and Trust Co., Washington, D. C. 


VICTOR J. EVANS & CO., Patent: Attorneys 


NEW YORK OFFICES: 132 Nassau St. PHILADELPHIA OFFICES: 1429 Chestnut St. 


Main Offices: 724-726 9th St., N. W.. WASHINGTON, D. a 


R. G. Dun & Co., Washington, D. C. 
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Manufacturers are 


constantly writing me for patents pro- 
cured through me. The demand for good ideas 


Protected by Owen Patents 


is greater than ever before. Send for my free books and read the 
letters from the greatest manufacturers in this country. Read their 
requests for Owen Patents and see for yourself what ideas they want. 
You can help supply the unceasing demand for good inventions. 


My clients are provided with free manufac- 
turing facilities,and I aid them in many ways, 
without charge, to seil their patents. Appli- 
cations filed through me advertised free. 


You will get a strong patent or I will get no 
compensation. Your interests are my interests. 


FREE! 


A simple request will bring you the following three 
finest patent books published absolutely free—you will 
incur no obligation by writing me. 

“SUCCESSFUL PATENTS”—a new 72 page guide 
book; tells how to proceed to be successful; describes 
my advantageous business methods. 

“STEPPING STONES ”— gives lists of over 200 in- 
ventions wanted; gives forecasts by Edison and many 
other authorities; tells the plain truth about prizes of 
millions of dollars for inventions. 

“PATENT PROMOTION ”— tells you how to pro- 
mote your invention; why some inventors fail; the value 
of your rights, etc. 


Write for these books today—NOW! Advice costs nothing 


VERY HIGHEST REFERENCES 
Columbia National Bank, Louden Machinery Co., S P E _ I A L! 


Washington, D. C. Fairfield, lowa. ‘ 
American Loktile Co., Antholene Mfg. Co. Send me a sketch or model of your in- 
Alexandria, Va. Hutchinson, Kans. vention and I will make a search of the U. S. 
National Metal Tile Co., Whitehead Hosiery Mills, Patent Office Records F REE OF CHARGE 
Washington, D. C. Burlington, N. C. and report to you concerning patentability, 

National apply Co., Dickinson Mfg. Co., practicability, etc. 
Moines, lowa. 


And an immense number of others whose letters Your work will receive my PERSONAL attention 
are printed in my booklets. —but my fees are no higher than others. 


RICHARD B. OWEN WASHINGTON, D. C. 


Inventors submitting their inventions to me are protected in ible manner until their applications are filed. 
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$561,530.00 Made by Clients 


98 PROTECT YOUR IDEA! 


PATENTS THAT PAY 


“MY TRADE-MARK” 
Proof back of it-write for my FREE literature-it will pay! 


$561,530.00 Made by Clients 


Containin 
* Patents Wanted” 
Money to Procure a Patent ” 


BOOK “What and How to Invent— 
Proof of Fortunes in Patents”— FREE A Z 
: Views of Prominent Men and Publications ,on Inventions; 
“How to Advertise Your Patent ’’; 


Suggestions as to what to Invent ; What 
my clients have done; Women Inventors, etc. 


“How to Secure 


EXPERT—PROMPT SERVICES 


$10,000.00 in One Prize 


INSTRUCTIVE CIRCULAR GIVING FULL INFORMATION — FREE 


SERVICES E. E. VROOMAN, “ti Wash., D.C. 


Old-established branches throughout the world 


C.L L. PARKER 


lember Examining 
S. Patent Office 


PATENT LAWYER 
210 MCGILL BLOG. 


Paes, Trade Marks, Copyrights, Patet Ligation 


Handbook for Inventors, Exploiting 
and Selling Inventions” sent free upon request. 
FORTUNES 


PATENTS vr: 


Our free booklets tell how, what to invent, How 
To CHOOSE AN ATTORNEY, and save you money. 


Prosperous clients in all states. Best bank 
and other references. WRITE TODAY 
317 SEVENTH ST. 


BUILD 


D. SWIFT & Cco., WASHINGTON D. C. 


— PATENTS $50,000 — 
or other large sums—the real 
prizes or rewards actually 
obtainable, and how. The 
patents wanted by capital. 
Send 8 cts. postage for books 
of intense interest and great 
value to inventors. 


R.S.& A. B. Lacey, Dep. H, Washington, D.C. 
Patents that COMPLETELY Protect 


Estab. 1869 


PROTECTION FOR THE EYES OF WORKMEN— 
In many of the mechanical and industrial trades fully 
50 per cent of the disability accidents are due to in- 
juries to the eye. While these may be temporary or 
permanent, their effect on the workman is, as a rule, 
more marked than that of any other form of injury, 
owing to the sensitive and delicate organs affected, 
and to the permanence of wounds and scars on the 
delicate cornea of the eye. Each particle of emery or 
metal which reaches the eye becomes imbedded in the 


LEARN HOW A PATENT MAY 
BE MADE VALUABLE 


Send for This } What You Should Know 


t To Invent 
FREE BOOK » What NOT To Invent 
which tells you How To Sell Your Patent 
Copies of nearest Patents and report in every case without charge 


H.L. WOODWARD, 9th& 6 Sts., Washington,D.C. 


AZENT YOUR IDEAS 22292 


for certain inventions. Book — to 
Obtain a Patent” and “ What to Invent”’ 
a sent free. Send rough sketch for free report 
as to patentability. Patents advertised for sale 
at our expense in Manufacturers’ Journals. 
Patent Obtained or Fee Returned 
970 F Street, WASHINGT* TON, D. C. 


Is my invention perfected or complete ? 
Is it new and patentable? If so, what 
will a patent cost ? 

Does it infringe any patent ? 

Is there a demand for such an invention? 
Can a demand be created at reasonable 
expense ? 


NN 


We will be glad to demonstrate to your satisfaction 
that we can render the service required to fully post 
you upon the above points. 


PA TENT POIN TER S 


BENJAMIN AND BASSETT 


Patent Attorneys and Mechanical Experts 
Provident Savings Bank Bldg., WASHINGTON, D. C. 


Things to know before 
applying for a patent: 


What will it cost to demonstrate the 
utility of and demand for my invention? 
7. Who are likely to be interested in the 
manufacture and sale of such inventions ? 
8. Where can I get reliable information and 
advice on the above points ? 


123 
/ / \ \ 
FOR YOU 
| 
“ge lo00 AT 
a TRY Get “MY FIRST INVENTION Story 
‘ Only Patent Attorney with 25 years’ . 
practical experience, Inventing, Making, 
| | 


124 


RA 


and betterments. 


BARGAINS 


A Summer Clearance 


Timed to be of the greatest possible value to the 

manufacturer using the summer and fall for repairs 

Write for our Free Bulletin No. 28 of 

ened and rebuilt Electrical Machinery carrying our ironclad guaranty. 

WE’LL BUY ANYTHING OF THE SORT YOU MAY HAVE OUTGROWN 
WE DO NOT HANDLE NOVELTIES OR TOYS 


THE F. BISSELL CO., 226 Huron St., Toledo, Ohio 
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is of course the most essential 
requisite of a lathe for Garage 
work, as well as for Automobile | 
and general repair work. We 

have it in our lathes, but we 
have kept the price very low. 


We would be glad of an opportunity of 
convincing you that we offer both 
high quality and low price in the 
Sebastian Lathe. Our catalog free. — | 


The Sebastian Lathe Co. 


107 Culvert Street CINCINNATI, OHIO 


South Bend Lathes 


11", 13", 16" and 18" swing 
’For the Garage and Machine Shop 
$300.00 Garage $ 00 
Equipment for 201° 
Write fer Catalog and Price 


SOUTH BEND MACHINE TOOL CO. 


423 Madison St., South Bend, Ind. 


LATHES 


9 to 13-inch Swing 


List price $75 and up according 
to size. When ready to buysend 
for Lathe Catalog and prices. 


W.F. & John Barnes Co. 


100 Ruby Street, ROCKFORD, ILL. 


CRESCENT BAND SAWS| 
Always Satisfy Particular Users 


Built in five sizes, 20", 26", 32", 36", and 38". 

There is a size that will exactly suit you. 
Send today for catalog giving complete 
description and telling about our line of 
band saws, saw tables, planers, planers and 
matchers, disk grinders, rers, variety 
wood workers and Universal wood workers. 


THE CRESCENT MACHINE CO, 
INVENTORS 


Are Free of Charge. 
All we want in return is to build your model, 
special machinery, dies, tools and jigs to 
manufacture sheet metal goods, etc. We 
are expert mechanics, over thirty years ex- 
perience and have one of the best equipped 


| Pome Gn 


a in the country. klet No. 
Cc free. work 
confidential. 
A. NACKE & SON 
236-242 S. 9th St., Philadelphia, Pa. 


cornea, and, whether removed or not, leaves a scar. In 
time, these scars may cover the entire field of the un- 
protected eye and cause a great reduction in the power 
of vision. For supplying the protection needed, gog- 
gles of a special type have recently been placed on the 
market. Glasses of great strength, that are not easily 
broken, are mounted in a substantial and sanitary frame 
of nontarnishable white metal. These glasses are ground 
and polished, and may be so made as to correct errors 
of refraction, if required. 


MECHANICAL 
SUPPLIES anD MATERIAL 
of all kinds. 


EXPERIMENTAL AND 


LIGHT MACHINE WORK 
132 MILK STREET. BOSTON 


To ma 


ra WANTED speci 
experience in making Dies, T 
Expert work. o 
STAMPING & ELECTRIC WORKS 

Dept. Chicago, Ill. 


ture METAL 


Machinery. 
NATIONAL 
412 Ciinton Street, 


WRITE FOR BOOKLET OF 


INVENTOR’S SUPPLIES 


UNION MODEL WORKS (Established 1862) 119 S. Clark St., CHICAGO 


The oldest, most reliable, most efficient model 
making and experimental house in the west 


faust... SAVINGS BANK 


The enormous, rapid development of Wyoming makes it safe for us to 


and 6 per cent-- cent--the highest savings bank interest rate--because 
ce ee interest rate in Wyoming isB to 12 per cent. Ours ent 
protection 


ws give you same 
becontent with 3 to 4 per cent when we will pay you perce 
ite today for booklet, also how to get minia’ FREE, 


Bank, 12 Pioneer Bidg., Basin, Wyo. 


LET US BE YOUR 


THE NAGEL-CHASE MFG. CO. iso-162 E. ERIE ST. CHICAGO, ILL 
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Quality 
ESOP 
soTOOLS, 
“How to Run a } 
with cack Late 
MANUFACTURER? 
we We are expert mechanics. Most equipment 
" for the manufacture of metal specialties and special ; 
machinery. Can develop and simplify your inventions 
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RED DEVIL 
DO YOUR WORK 


6-inch Motor 
Improved construc- 
tion, absolutely per- 
fect, runs your 
washing machine and a 
hundred other things. 
Power for small tools. 14 
horse power on 14-inch 
ipe, 80 pounds pressure; 
horse power on 2-inch pipe, 60 pounds 
pressure. New net price, $5.00 cash 
with order. 
No. 1492 4-inch Motors 
for grinding, polishing 
and buffing. Runs sew- 
ing machines, fans, bot- 
tle washers, etc. Price 
with emery, 
wheel, silver polish an 
ulley, $3.00. No. 1493 
Motor and pulley only, 
$2.50. 4 horse power 
on 80 pounds pressure. 
Improved construction. 
Speeds, 3,000 to 5,000 
revolutions per minute. 
Only scientifically and 
perfect 
small water motor man- 
ufactured. Patented 
construction makes it 
possible. Tremendous 
output warrants the price. 
Money back for any reason. 
CATALOGUE AND 
LARGE SHEET FREE 


DIVINE WATER MOTOR CO. 
Dept. T UTICA, NEW YORK, U.S.A. 


For the name of your local hardware or tool dealer, we will send you free 
booklet on ‘* Theory and Design of Water Motors."’ 


Wheel 


ARTIFICIAL PROPAGATION OF DIAMOND- 
BACK TERRAPIN—The Bureau of Fisheries has just 
prepared a circular on the breeding and rearing of the 
diamond-back terrapin. From what has been accom- 
plished it appears probable that in favorable localities 
the business of propagating terrapins will be profitable 
and, if the necessary encouragement be given by the 
states, this rapidly vdnishing animal may continue to 
be one of the sources of income to our fishermen. 
Along the eastern and southern coasts of the United 


LEIMAN BROS. ROTARY POSITIVE 


BLOWERS ano 
VACUUM PUMPS 


used for vacuum cleaning, brazing, an- 
nealing, soldering, forging. wireless 
telegraph assaying ,melting ,sand blast- 
ing, whistles, milking ,agitating, testing 


suber Blower No. 22 LEI MAN B RO Ss - 


Catalog Vacuum No. 23 62P John St., NEW YORK 


Any Home - Country or City- 
Can Have Running Water 


Running water in any room, and in garage and 
»arn — whenever, wherever you want it. All 
you need is a cistern or well and a 


No hand-pumping; no work, fuss or bother 


Runs by electricity or gasoline. Out- 
fit is complete— pump, pipe, 
fittings, fixtures, etc. Install 

it yourself, easily. All the facts 

in our Catalog No. 17—send 

for free copy. Dealers 

Wanted — good, 

profitable propo- 

sition. Write. 
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APPLIED 


ELECTRICITY 
FAMOUS $35 SET 


NOW $19.80—$2 A MONTH 


Greatest reference work on electrical subjects ever 
published. Most exhaustive electrical cyclopedia of 
modern times. 7 big books written by 32 famous ex- 
perts; 3200 pages, 2600 illustrations, full page plates, 
diagrams, simple explanations, etc., with-hundreds of 
valuable facts and figures, Bound in half red morocco, 
gold stamped. 

Books that will settle every electrical problem which daily con- 
fronts the power engineer who must rely on his own experience. 
Now at the lowest price ever made. 

Big men in the electrical field everywhere recognize these as the 
standard works on the subject. They have been the making of 
hundreds of successful electrical engineers. 


SHIPPED FREE 17° prove to you what these books 

will do for you right in your own 
work every day, we will trust you seven days before you spend 
one penny. We willpay the express. They must make good with 
you or we take them back at our expense without question or annoy- 
ance. On receipt of coupon below we ship the entire set to you at 
our risk for absolutely free examination. 


Read These Subjects Caretully 
Theory, Calculation, Design and Construction of Ge reand 
ote Electrical Measare te—Eleetrie jeetrie 
Types of Generators and Motors—M mentof Gener- 
and Motors—Storage Batteries—Electrie Lighting— Alter- 
nating Current Machinery—Station Appliances—Power Stations 
—Power Transmission—(Central Station Engineering — Eleetrie 
Railways, including Single-Phase—The Electric Telegraph— 
Telephone E: pment, Systems and Operation— Wireless Tele- 
graph and Telephone—Telautograph, Telegraphone, ete., ete. 


Free $12.00 Consulting Membership 


Our staff of 32 electrical experts answer every question you want 
to ask on electrical subjects absolutely free for a full year to every 
holder of a set of these books, This privilege has always cost $12 00 
and men tell us it is worth twice that amount in settling one problem 
alone. You get this service free if you 
buy the books after examination. Feeeaeeeneee 
This means $15.20 saved if you act 
now. Read on coupon caretully. 4 FREE COUPON 
Then fill it out and mail today. 4 
The hyou Worth $15.20 to You 
—express paid by us. ter . 
ange send us $2.00; 4 American Technical Society 
otherwise, notify us for their @ Please send me Cyclopedia of Ap- 
return. a plied Electricity forseven days’ free 
Don't wait. You take no examination. If I keep the books 
chances whatever. It costs a will send $2.00 within seven days and 
nothing to inspect and @ $2.00 a month until $19.80 has been 
you are nothing out if a paid, when $35 books and $12 consulting 
you do not care to buy. ‘membership will be mine. Otherwise 
Mail the coupon to- @ will notify you and hold books subject to 
aye a your order. Title notto pass until fully paid. 


Pop. Mech, 8-13 
AMERICAN 
TECHNICAL a NAME 
SOCIETY 


Chicago, 
U.S.A. OCCUPA LIN 


EMPLOVER 


Please Mention Popular Mechanics 
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i “JARVIS” POWER PUMP 


Convertible Machine-Tool to enable you to work in 
either wood or metal, and MAKE things. It isa “ shop” 

in itself. Has many standard attachments of well- 
known makes. Invaluable if you have mechanical 
needs or inclinations. Its high-speed gears may be 
operated by hand or motor power. Thoroughly made 
by machinists, it does TR work. Nothing likeit on 
the market. Write for catalog showing construction, 
adaptability, and samples of work done on it. Address: 

AERMORE MF'G CO., 153 West Michigan St., CHICAGO 


Building CONTRACTOR AGENTS 


My offer gives youa 
Wanted to use and capacity automatic 
help sell the rum mixer at 
Monarch alow onde 
chance ma 
Concrete money without 
MIXERS 


FL DYKEMA Mer. NOD) 


This Ad is Good for 5 5e 


Your paint = hardware store will 

exchange it for copy of our 25c book, 

one 10c can Johnson’s Prepared TO YOU 

Wax and two 10c bottles Johnson’s Wood Dye. 

S. C. JOHNSON & SON, Racine, Wis. 
PA8 “The Wood Finishing Authorities” 


A Constant Water Supply 
for all purposes is easily secured by installing a 


RIFE RAM 


Operates by running water; cost islow. Can 
be used with Open or Pneumatic Tank. 
SIMPLE — DURABLE— ECONOMICAL= EFFICIENT 


Operates with any fall from 3 ft. to 50 ft. and will pump 
, water to a height 3 to 25 times the fail, if you 


have a flow of 3 or more fo per minute 
froma spring, artesian wellor stream. If not, 
we can supply the Yor free ine-engine pump- 
® ing system. oul for Catalog infor- 


COMPANY 
2131 Trinity Bldg., New York City | 


A metern Une of modern line of woodworking 
machinery for Furniture Factories 
— Piano Factories— Box Factories 
—Cabinet Shops — Pattern Shops — 
Carpenter Shops — Wagon Shops— 
Repair Shops—Contractors— 
Manual Training Schools, 
etc. If interested write for 
our catalogue and net prices, 


Largest manufacturers 
of woodworking machinery 
in Chicago. 

Jones Superior Machine Co. 


1266 W. North Ave., CHICAGO 


PULLEYS 
and GEARS | 


Clutches, Sprockets 
Shafting ana Hangers 


THE LARGEST LINE OF oe 


Power Transmitting Appliances 
IN THE COUNTRY 
SEND FOR GENERAL CATALOGUE A18 


W. A. JONES FOUNDRY & MACHINE CoO. 
1400 North Ave. 


States there occur four well-defined species and one 
subspecies of diamond-back terrapins, as. follows: The 
Carolina terrapin, with range from southern Virginia to 
Florida; the Chesapeake terrapin, which occurs in 
Chesapeake Bay and north ward along the coast; the 


How Do Your Shirts Wear? 


Double wear half cost 


SIGNAL sitets $1.00 


Many unusual comfort features. Coat style, two pockets, one for watch, 
pencil, handkerchief. Big flaps, double sewed, many patterns. Guar- 
anteed wear. If not at dealer's send size and his name. We'll express 
two C. O. D. Return, our expense, if not O. K. Sample swatches free. 


HILKER-WIECHERS MFG. CO., 1256 Mound Ave., Racine, Wis. 


BRASS BANDS FORMING 
SEND YOUR 

We will send you full — 
how to organize a successful 
band. s of money and fun. 
We will send you a free copy of 
our Band Herald. Easy pay- 
ments accepted on instruments. 


LYON & HEALY, 29-43 Adams St., CHICAGO 
World s Largest Music House 


Let Us Send You The New 
Edison Phonograph 
On FREE TRIAL 


fors tree Your choice of outils, $2.00 
for a free trial. Your ¢' outfits 4 


without even interest on monthly payments. 

y for our beautiful Free Edison cat- 

alog. Just write on a postal, », Please send me 

your Free Edison a * Then sign your 
name and address. Do this today. 


Babson Bros., Edison Phonograph Distr. 
Edison Block Chicago, UW. 


YOU ONLY | Superior 
| | 
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The Pliers That Do Things! 
Starrett 


Expansion Pliers 


These pliers will take 
anything up to 1% in. 
and the jaws may bh 
adjusted so as to grip 
work just right, no matter 
what its shape. The ad- 
ustable jaws also permit 
- eeping the handles at 
just the right distance apart to fit the hand. For working about all kinds 
of machinery and apparatus these pliers will be found invaluable to electricians 
and mechanics. For turning rusty nuts, pulling headless nails, starting a bolt 
or doing any other “mean” job, there is nothing equal to these pliers. 


Let us send you our catalogue 19 A. P. describing these and other Starrett tools. 


The L. S. Starrett Co. 


The World’s Greatest Toolmakers 
Athol, Mass. 


Does not chafe, overheat 
or draw end of stump. 
SEND ror CaTALoe 


Florida terrapin, along the const of Fronds: ths | ERICKSON LEG 


west of the mouth of the Mississippi River; and the | Arms, Braces, Wheel Chairs, Stockings. 


Texas terrapin, along the central and southern coast 
of Texas. E.H. AL LIMB 
17 Wash. Av.N., MINNEAPOLIS, MINN. 


FREE SLIDE RULE INSTRUCTION 


For 30 Days Only—NOW IS YOUR CHANCE 


There seems to be a misunderstanding about what the Slide Rule will accomplish, many think it an instrument, the use of which is 
appliable only to Engineers and Technical men. So frequently have I heard this remark that I have completely re-written and enla 
my instruction book, The Slide Rule Simplified, which shows the actual setting of the rule by 9O full size engravings, 52 
poses 7x10, each illustration and example is explained and “written so you can understand it.” In fact any person who has never seen a 
slide Rule,and not a technical person,could not help but learn its use. The examples selected and shown by illustrations are those which 
requently come up for solution by the Banker, Broker, Auditor, Inventory Man, Cost Estimator, Printer, Paper Mfr., 
Contractor, Salesman, Time-Keeper, Bookkeeper, Lumber, Land, and other merchants too numerous to mention. 


SLIDE 


This Slide Rule will multiply, divide, solve proportion, extract the square and cube roots, find the decimal equivalent of vulgar 
ions or “vice versa,”’ calculate interest. percentage. Also the mensuration of superficies, and the rule of three. For Engineers, 
Hectricians, Draftsmen, Superintendents, Master Mockenies, etc., the rule is indispensable in their work. It is one of the most valuable 
instruments ever offered to mankind. For Electricians it is a complete wire table in itself, The Richardson Direct Reading Slide Rule 
is specially designed for those who wish to learn its use. Its operation being very simple. You simply place the key 
to the problem wanted in the keyhole (the key is printed in red on slide, see cut) and answer is given direct: such as 
the Horse Power of Engines, Pumps, Boilers, Belta, Water Falls; size of duct for ventilating; radiation and size 
te, and steam main; change gear and pulley problems; areas, circumference and diameter of circles. This Rule 

5 my 1913 type now on the market for the first time. Made in two sizes, coat and vest pocket Llx14\x\ and 
Axl\x\. 11" has Sine, Log, and Tangent scales. No wood in their construction, scales white celluloid, printed 


rom engine divided plates in two colors, and washable, secured by an improved locking device in an absolutely 
non-corrodible Aluminum and Monel Metal framing. 


Price of 11" Rule, ordinary case, $2.50. Full leather case, 50c extra. 5" rule and full leather case, $2.50. 

ll tule, bristol board scales for demonstrating uses, $1.00. If ordered now the book, The Slide Rule 

Simplified, goes FREE with each rule. Also special instruction on any two Evens you may select, 
If interested in forming Clubs write for large list of tools GIV! FREE. 


8 24th Place 
Geo. W. Richardson US Navy CHICAGO.U. 


| 
| 
| 
| 
| 
RULE 


for Easy Work 


The perfect adjustment of Keen 
Kutter tools makes them work with the 
worker—they cut cleaner, strike harder 
and surer. You get that “go-to-it” 
- feeling when you grip 


KEEN KUTTER Quality Tools 


Thistrade mark ona tool is your unqualified guarantee that it 
must be — in every _—— otherwise your dealer 
will hand your money bac 

“The Recollection of Remains Long After the Price 


If not at your dealer's, write us. 


SIMMONS HARDWARE CO, Inc. a 


PROPOSED FREE PORT AT NEW YORK-—, 
movement has been started in the Merchants’ Associa- 
tion of New York for the establishment of a free port 
in the port of New York. A free port, as this institu- 
tion exists at such shipping points as Hamburg and 


EXPERIENCED MECHANICS 


Familiar with boring tools of 
all kinds, declare our 


Automatic 
Star Pocket 
Borer No. 8 


The most reliable and ral), 
serviceable tool of its class made. 
No tool kit is complete without it. 
Has magazine handle containing 8 bits 
1/16" to 11 64" and a serewdriver bit; 
— grip chuck; any bit can be re- 

ased without disturbing others — can be 
to_handy size for c ying in 
the pocket. Made of steel, handsomely 
nickeled, with knurled handle. One of the 
handiest in our line. 


Write for price and complete catalog 


MILLERS FALLS COMPANY 


28 Warren St. NEW YORK 


Myers’ Wonderful Sewing Awl 

sews leather, canvas, shoes—anything, heavy or Complete 

ir shop in itself. Saves many trips to 

es, wi . kets, ete. Can’ tet 

out of order. Original ‘and only aw! full 
rotect the "E33 BiG MONEY ned m. 

A. mY 9 Lexi 


Is the hand- 
lest ever 
out. It can be 
attached to a 
ora 

eavy table top in 5 
minutes. Any Hard- 
ware Dealer can get 


Anyoody Price, | | Vise for you. isenly 
SOLDERENE MFG. COMPANY, 90 Portland St., BOSTON, MASS. C. CHRISTIANSEN, 2219 Grand Ave., CHICAGO, ILL. 


ADD TO YOUR INCOME 5 to 10%, “AMERICAN” 


The “ AMERICAN ” is the only machine on the market (barring none) She 
that sharpens, hones, and strops razors, sharpens all kinds safety razor 
blades, scissors, clippers, pocket knives, surgical instruments, etc. No 
previous experience required. REMEMBER THE “AMERICAN” Key- 
Cutter is a little wonder. Cuts Square, Angular or Round slots. 
AMERICAN SHARPENING MACHINE CoO. (Inc.) 
Dept. 8 184 W. Washington St. CHICAGO 
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NO. 1 


CHAIN VISE 


bend when gripped. 


Superior 


40 Se. Clinton St., Chieago 


“VULCAN” 


No tool so universally adapts 
itself to the holding of objects 
irregularly shaped. The chain 
adjusts itself to all sorts of forms; 
the smallest sizes of pipe will not 


The tool is guaranteed to last a 
lifetime, is only a handful in size, 
and has unlimited utility in 
motor-boat, automobile and all 
mechanical fields. Your dealer 
will serve you. Dependable 
drop-forged tools catalogue free. 


J.H. WILLIAMS & CO. 
Drop-forgings 
47 Richards St, Brooklyn, N. Y. City 


Rotterdam, consists of a neutral zone where merchan- 
dise can be brought in free of ony, without customs 
In this zone, 
goods may be stored in warehouses, may be unpacked, 
repacked, mixed or manufactured, and re-exported with- 
out paying duty, but any goods taken inland across the 
limits of this zone are required to pay the usual duty. 


inspection or formality of any kind. 


e of the chief advantages of the 


ree port lies in the 


facilities it offers for the prompt discharging of ships 
carrying dutiable goods, whether such goods are des- 
tined for re-exportation or for shipment inland. 


Caliper 


nature, inside, outside or depth 
= caliper in existence whie 


write for full particulars. « 


instrument is 


A New Idea Three Precision measurements at one 


setting without dedueti 


Get th 


rnier Caliper and 

@ measurements 

a Ur of a of accuracy of 1, 1000* of any 


to 


the convenience of 
50 
Prepaid 
depth measure. It is a handy thing to carry in 
ket—a convenient and valuable device to use at all times. 
j ‘urnished in a convenient leather case. 


If not at your dealers 


700 ad proposition Jor agents, 
Schuchardt & Schutte, 90 West St., N.Y. 307 Coristine Bidg., Montreal, Can. 


137 Railroad St. 


PeterBrothers’ Abrasive 


Metal Cutter saves time and 
money. Cuts high-speed and 
other hardened steels, copper 
and brass tubing, alumi- 
num, broken reamers, taps, 
drills, forming tools, etc.— 
and cuts cleanly and 


Indispensable tothe tool mak aker. 
Pays for itself. Price,only $16.50. 


PETER BROS. MFG. CO. 
ALGONQUIN, ILL. 
Get our money-making 


926.50 


uickly. 


Look at This Photo 


Note the impossibility of 
complete rotation of the han- 
dle of the drill. Yet the mechanic is quickly 
drilling this rivet hole without taking apart 
the machine construction. 


These “Yankee” 
special features meet 
every working condi- 
tion on such jobs : 


Five adjustments of | 
the Ratchet Shifter. 


He is using the 
Double Ratchet ad- 
justment of the 

ankee”’ 


stroke of the handle, 
through the short 
arc, causes the drill 
to cut continuously. 
He is doubling his working 
apacity— spending 
half the usual time 
necessary. Saving 
his labor, making 
every push and pull 


= (tafe 


= 


Plain Drill n the handle count 
Left- There are a thou- 
Third Netch— sand and one 
here the “Yankee” 
Right-hand Ratchet id Ratchet Breast Drill 
Fourth Notch— is the only drill 
Double Ratchet you can use, under 


ch— restrictions where 
the ordinary 


imsertion or re- is 


mov 
Changes made at a 
finger’s touch. 
The Double Ratchet 
is a time saver and 
convenience in close 
i quarters. Continuous 
cutting with ever 
motion of the cran 
forward or back. 
Two Speeds — 
changed by a 


Jaws accurately 
securely hold 
I bits and other tools 
absolutely centered. 
Flat Base on Chuck 
— for use of wrench in 
ghtening 
little lever— : rge drills, 
ing gle of position illustrated. 
Three-Jaw Chuck— Also made with Two.’ 
for round shank tools Jaw Chuck for round or 
only. square shank tools. 


“Yankee” Ratchet Breast Drill 
Length, 17 inches—weight, 6's pounds—two speeds— 
No. 1555—Three-Jaw Chuck..-..-..-----Price $5.25 
No. 555—in Two-Jaw Chuck..-..-.--.-.--Price $5.25 

Your dealer can supply you. 

Write for “*Yankee’ Tool Book” — describi: the 
rarious styles of “Yankee” Ratchet Breast and Hand 
Drills and other “Yankee” Tools. Automobilists—write 
for “*Yankee’ Tools in the Garage.” 


NORTH BROS. MFG. CO., Philadelphia, Pa. 


Please Mention Popular Mechanics 
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Mechanics of 50 years ago used 
the ordinary punch and hammer, 
and found them satisfactory. Today 
modern machine and tool work 
necessitates new methods and means. 


Automatic Centre Punches 


ware dealers. 


meet these requirements and should ‘ 
be used to obtain the best results. 
Those stamped B. & S. Mfg. Co. are 
reliable, and are carried by hard- 


Catalogue mailed upon request 


PROVIDENCE, R. L, U. S. A. 


BROWN & SHARPE MFG. CO. ett, 


Tool Cases & Toolmakers 


ASeritecr: Sons. 


Mirs. of Mechanics’ High Grade Tool Cases 
818 Germantown Street. DAYTON, OHIO 


WAYS OF DETECTING FIRE DAMP IN MINES 
-—Most mining companies depend entirely on the safety 
lamp for discovering the presence of methane, or fire 
damp. With a safety lamp a quantity of fire damp 
likely to become dangerous can be detected by the ap- 
pearance of a cap on the flame of the lamp. With 
some —_ a proportion of fire damp as low as 2 per 
cent can be detected, while skilled observers with = 
eyesight may detect as little as 1% per cent or less. 
No method of this kind is as reliable, however, as the 
chemical analysis of air samples taken from the work- 
ings, for which purpose complete apparatus is now 
manufactured. 


Made From the Finest Sheffield Cast Steel 


SWISS FILES 


CARRIED IN STOCK BY 


EDGAR T. WARD’S SONS 
The Genuine “Dick” Files 


Are manufactured at Esslingen on the Swiss frontier 


and are celebrated for their superior quality and 
uniformity of cut. All styles, shapes and cuts on hand. 


SEND FOR CATALOGUE AND QUOTATION 


EDGAR T. WARD’S SONS 


25 Purchase St. BOSTON, MASS. 


FOR MENDING HARNESS 


shoes, tents, awnings, pulley belts, carpets, 
saddles, suit cases, Pusey tops, dash_ boards 
= or any heavy material. Stewart's 
Automatic Awl is the on 
= perfect Sewing Awl. 
STEWART- 
SKINNER CO. 
26 Hermon Street 
Worcester, Mass. 


It takes a wax 
thread, feeds 
from spool and 
does the work of any har- 
ness maker machine. It is indis- 


ble for farmers. Agents wanted. 
Sent prepaid for $1.25. Send at once for catalog. 


Building Contractor Agents 


Wanted to use and help 
> 


sell th 
Rapid Floor }} FREE TRIAL 
MONARCH MEG. C0. 


SCRAPERS 


One man scrapes more 
floor than three by hand 
Grand Rapids, Michigan 


Get our Free Catalog 


TOP VIEW 


and Testimonials. 


NEW IMPROVEMENTS NOW MAKE 


The American Combined Level and Grade Finder 
Most Practical, Durable and Convenient Instrument Made 


At one glance you can get the true slant on any line or grade either in degrees. inches or percentage, orall at 

the same time, and will at once give the exact distance needed to plumb up toa true level. c 

spirit level glass now placed in middle of instrument with points on dial will give 3 graces for leveling. The 

longitudinal recess shown in cut is well worth the low price of the instrument. Write AT ONCE for circular 
Special 


Introductory Price given to 
First Applicants with privilege of taking Agency. Address EDWARD HELB, Mfr., Box 75, RAILROAD, PENNA. 


The additional 
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cal ey are the best built and 
- penetion! the market and it's 
& to-date way to keep tools in good condition 
a and orderly arranged. We ship direct to 
you and guarantee complete satisfaction 
Lj 
SIDE VIEW 


SHARPENER 
FREE 


The tough, sharp crystals of 
a Pike India Oilstone just eat 
steel. It’s fun to see how 
quickly they put a dandy, 
keen edge on carvers, kitchen 
knives, tools, etc. No other 
stone cuts so fast without losing its shape. 
Adopted now by manual train- 
ing schools, machine shops, 
etc. Nothing like it. i 
only one of the famous 


PIKE SHARPENING 
STONES 


“ The only line that includes every sharp- 
ening substance — natural or artificial - 
each the best for some sharpening need."’ 

Every home needs one. Hardware and tool stores 
everywhere sell them. 

Let us mail you a Pike India Vest Pocket Stone for 
pocket knives, office use, etc. Just send your 
dealer’s name and 4c. for packing and mailing. 
We'll include “ How to Sharpen’’— greatest 
book ever written on sharpening and 
how to select and care for oilstones, 
You'll be pleased. Write today. 


PIKE MANUFACTURING CO. 
150 Main St, Pike, N. H. 


THRIFT AND REVERENCE—In a recent address 
to a graduating class, David R. Forgan, a Chicago bank 
president, said: 

“I know no two things more needed in American 
life today than thrift and reverence. the American 
people were as thrifty as the Scotch or the French this 
country would soon be so far ahead of all others in 
wealth and commercial importance that there would 
not be any comparison. ur national resources are so 
great that we are getting rich in spite of the fact that 


we SHIP ON APPROVAL 


— Oo Hand Power Angle Benders are 
so indispensable for bending rods, 
ae | ares, and flat pieces into all sorts 
of angles that we do rot hesitate to 
ship wools for 10 davs free frial. Mace 
in 3 sizes to covera wide range of 
work. We also make hand power 
wols for bending eyes, hooks, 
shapes, hinges, rings, etc. Write 
for complete descriptive catalogue. 
WALLACE SUPPLY CO., 174 Mo. Jefferson St., C' icago: 26 Cortlandt St., New York City 


A Guaranteed “RED DEVIL’ 


You will want it the minute you see it. It’s a Bonded 
“RED DEVIL” Plier that has to “ make good”’ for TWO 
FULL YEARS of service or we will relace it FREE. 


Ask your local hardware man to show you “Ked Devil” 
Bonded Side Cutter No. 1650. Test. it every way. Examine it 
critically. You will admit it is the finest tool you ever saw. 
‘our local dealer can't supply you send us his name and $1.75 
tr ONE ONLY sample pair 8 inch. But try your dealer first. 


SMITH & HEMENWAY CO., 105 Chambers St., New York, U.S. A. 


({Moral—Don't fool, insist on owning a DEVIL" Tool; 


: 
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THE UNIVERSAL 
SPOKE SHAVE 


This is one of the handiest tools 
a worker in wood can have. 


The handles are detachable, and 
either one can be screwed into the 
top of the stock, enabling the user 
to work into corners or panels, as 
no other Spoke Shave can do. 


One Handle has a right and the 
other a left hand thread, and the 
proper sockets to receive them are 
threaded accordingly. This prevents 
any possibility of the handles work- 
ing loose when the tool is in use. 
Two detachable bottoms are fur- 
nished, one for straight and the other 
for circular work. A movable width 
gauge allows the tool to be used in 
rabbeting. All metal parts are nickel 
plated and the handles are made of 
rosewood. 


PRICE $1.50 


If you cannot procure this tool from your 
Hardware Dealer, we will forward same, post- 
age prepaid, to any part of the United States, 


ADDRESS 


STANLEY Rute & Lever Co. 
New Britain, Conn. U.S.A.. 


Please Mention Popular Mechanics 
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Going into Camp? 
Then You Will Need The 


Carborundum 
Sportsman’s Sharpening 
Stone in Your Outfit. 


It’s a great little stone for sharpening 
your camp knives, hatchets, axes — 
for pointing gaffs, hooks, etc.—for 
any sharpening need in the camp or 
on the trail. 


Furnished in neat leather case with 


belt loop.— Like all Carborundum . 


Stones, it cuts quick—it’s made from 


Carborundum, the hardest and. 


sharpest material known. 
Get one of these little stones—yon 
wil find it mighty handy. 


Please Mention Popular Mechanics 


A GRAND RAPIDS 


HOME BENCH 


For the man or boy who — ea working 
about the house. A prope 


working surface, together with > 
vises and spacious Tool Cabinet have 
made this design most accept- - . 


able for general home use. It 


provides the boy with healthy 
amusement and at the same 
time develops his natural tal- 
ents. Send today for free 
catalog describing our com- 
plete line of Home Benches. 


If you want one of our Stone Blotters 
send 15¢ when writing for catalog. 


GRAND RAPIDS HAND SCREW CO. 
1620 Front Ave., Grand Rapids, Mich. 


New [UFKIN RULE 


THE “ALLEN” 6" MACHINISTS’ SCALE 


An Absolutely New Idea. One side in 16ths 
and 32nds. Other side graduated odd 64ths. 


Only 16 Lines to the Inch and 
yet Measures Down to 64ths 


Very easy to read and sure to be read right. 
Price: 50 Cents Each, Postpaid 


THE [UFKIN feuLe Saginaw Mich. 


we are a nation of spenders; but if we are to take the 
lead in the future we must teach and practice thrift. 

“There is also great need for the teaching of a spirit 
of reverence. There is practically nothing reverenced 
in America except, perhaps, the name of Abraham 
Lincoln. We need more reverence for authority, for 
age, for law, for truth, for God. In a word, I believe 
we need more of the moral and ethical element in 
education, even if the circumstances of the case compel 
us to keep religion out of it. 


+ hardware dealer has them — 


Everyone Interested in Mechanics 


Increase your 
efficiency 
by using "the 


So-Easy Center Finder 


A handy little tool for laying out work. Can be 
used for centering and drawing radial lines on round, square, 
or hexagon stock; also for laying out keyways, etc. Sent 
anywhere by return mail on receipt of 25 cents. 

THE BENNINGTON CO., 132 Pearl Street, BOSTON, MASS. 


Grobet Swiss F ‘les | 
SPS an other high-class Tools 
J > are shown in ““THE TOOL- 


™ MONGER” — it’s 465 pages, 
ond “will be mailed on receipt of 8 cents in stamps. 


MONTGOMERY & CO., ciry 


Portable Cases 


FOR TOOL MAKERS 
AND MACHINISTS 
Twelve styles, felt lined drawers, 
solid brass trimmings, best of ma- 
terial, beautiful finish, low prices. 
satisfaction guaranteed. Ask for 
booklet of cases built for service. 


The Pilliod Lumber Co. 
SWANTON, OHIO 
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DIAMONDS 


World’s Lowest Price for Diamonds! 
carat, $8.25. Kc % carat, $17.50. % carat, $45.00. 


1 carat and over $97.50 per carat! Full $160 


T carat size and 


value! You save incash the profits of three middlemen when you go 
direct to the Importer, L. BASCH & CO. for your diamond! Every diamond 
guaranteed genuine perfect cut, proportioned and polished, of supreme brilliancy! 


We Legally Guarantee to buy back our Diamonds—to 


pay you the ful! purc 


hase price in CASH 


less 10%, any time within 2 years; we exchange our diamonds at 
the full price, any time! This guarantee in writing legally certifies the 
carat quality, and value of every diamond! You will demand this proteé- 


weight, 
tion when you know about our remarkab 


le guarantee! 


Send no Money! See at our expense before you buy! 


We ship C. O. D. by express; or by registered mail in care of any —<—~ 


allow e 

also ship by P. 

price in days any reason! 


Most authoritative diamond 


zamination ay all expenses both ways: don 
direst to your not obligate y you to bu 


tee to refund Tie tal full 


WHERE “FISH-HOUNDS” ARE USED—The 
Sakhalin Island people have an original method of catch- 
ing salmon in the waters about their little world, which 
lies north of Japan. They do their fishing by means of 
dogs that have been trained for the purpose, says the 
Halifax Chronicle. Although these animals are ont 
half domesticated, they work with a right good wil 
for they have learned that their reward is some of the 

h fish which they bring in to their masters. The 


Duplicate Keys Made in One Minute 
By the Harrison Key Filing Machine 


for M: i: Building Superintendents, 
— Carpenters, Master Me- 
ehanics, Janitors, rages, etc. Anyone can make a 
perfect duplicate key without injury to original or 
master key, to fit any pin tumbler lock — Yale. rgent, 
Norwalk, Reading, ssell & Erwin, Corbin, 
Ete., Ete. A customer “a - m: 
in 1 hour and 16 minutes. Can ti 
$3.00 for machine complete with i fling guides and 
our new model clamp attachment. Kemit by Post 


nd for circular telling all about this machine 


RISON & COMPANY, 8144 New Street, NEW YORK 


AUTOMO! BILE ATTENTION ! 


The Wrench is a Tool You 
Cannot Afford te Be Without 

Every man of the house familiar or not familiar 

with tools has at times a difficult piece of work 

no tool can handle. The Emergency tool, the 

Claw Wrench, 


takes the place of 

and many ether tools and 

does the work no other tool can de. Acts 

a and does work pliers cannot 

3 holding round, square, oblong, hexagon 

— er other shapes firmly. Drop forged and 
warranted. 

of wrench; 7 inch wrench—7 inch 

degree: up to 44 inch pipe or any o 
to 1 inch square, wt. & lb., $1.00, 10 


an inch 45 degree: up tol inch 
ipe or any object up to 144 inch square, 
wet 5/16 Ib., $1.25. 13 inch wrench: 

1% inch pipe or any object up to 2 

inches square, wt. 244 Ib., $1.50. 


Lg pon he has oo on sale; if not send us his nam 
and tool ‘will be sent you prepaid. 


CLAW WRENCH Dept B, 36 W. CIICAGO; HL. 


k, ** Story | birthday, wedding or Xmasgift. Ship- 


See It Free 


A Piedmont Sou*hern ™ 
Red Cedar Chest protects 


from moths, mice, dust 
anddamp. 15 days’ free use 
in your home to prove its beauty and 
money-saving value. Makes ideal 


. Postpaid” free ped from factory at low factory prices. 
Write today. Freight prepaid. Write for free book and all particulars today. 
Red Cedar Co., 254, Statesville, N.C. 


WRITE for CATALOG 


“It’s a Portable 
Machine Shop.”’ 


Ready for use on an instant’s notice. Drills 
up to % inch in steel, taps up to 316 in 
cast iron, sharpens tools and — valves 
at a cost of one cent an hour. 


TEMCO 


PORTA 
ELECTRIC DRILL 


attaches to any A.C. or D.C. plug. Weight 
11 Ibs. Length 15 inches. Specially tested 
high - speed 
in our own —_ 
coupon to z 
trial 


Kindly send catalog and 
“Try - it -before -you-buy- 
at” offer. 


State... 


Dealer 


DIRECT 
ra FROM THE 30 
IMPORTER S$ 
s 25 
a* 
BASCH & co., Dept. E247,State & Quincy Sts., CHICAGO 4 iB 
| 
t. 
it 
- furs, woolens and plumes 
or 
Book Free@_write for 
el and 
Pied 
4 
MOTOR CO. 
77 Sugar Street 
Leipsic, Ohio 


Ano 


$6Q 


No matter te line of business you 
are in—what kind of a job you hold— 


simply can’t afford to sup this 
amazingly sensational wonderfully 
\ liberal offer. No other tailoring concern 


in the world is in a position or can af- 

ord to duplicate this offer. We put 

} you in business on our capital—make 

you a swell suit and overcoat FREE— 

make it so easy for you to — that 

you simply *t help earning $60 a week and more. 


Outfits Cost Us $76,000 


Listen! This is the most gorgeously ctupentons Agent’s 
Outfit ever conceived and executed by the skill of man! 
Cost us $76,000—yet it costs you only 1 cent for a postal to 
get one. Our famous Book of Gold, Masterpiece Edition 
shows 96 fashions, 220 samples—all different—all distinct- 
ive. Complete outfit—biggest and most magnificent ever 
produced—everything you need FREE and beside you get 


Your Swell Suit and Overcoat Free 

Made to your own measure from style and fabric select- 
ed by you. Makes you the swellest dressed man in town. 
Everybody wants up-to-date clothes like yours, and orders 
pourin toyou. We prepay all express charges. You 
take no risk. ,000 guarantee bond behind every garment 
—money back if ‘not perfectly satisfactory. No money— 
no experience necessary. Snappy selling helps and 
valuable presents for your cu rs—everyth FREE 
and sent at once. Write today—a 


Great Central Tailoring Co. Dept.714 Chicago, IL 


StoSSh.p. 3 kinds 
Speed—Regular— 


1, 2, 3 and 4 Cylinder 
Use — or 
ero 


: reasons one in 
Heavy brass fittings. ing Facts’’— our new 


Non-back-firing. Doubie 
Water Street 


ignition. 
VIM MOTOR CO. ANDUSKY, OHIO] 


(ESTABLISHED 1873) 


| Charles Buck Tools 


Highest Award World’s Columbian Exposition 
Highest Award World’s Cent 

Send name of dealer and four cents 

in stamps for new art catalog. 


Charles Buck Edge Tool Co., Millbury, Mass., U.S. A. 
You ought to have one of our 


cares Hammers 


* Hammers are drop forged 
from Vanadium Steel, tempered in oil and are 


Warranted Against All Defects for a Lifetime = 
Attached to every — WANDOR hammer is a numbered 


——— certificate, insuring lifetime service. 
A— YNDOFR =i bite and draw a headless nail that 
defies the claw of an ordinary hammer. 
Sent by Parcel Post Anywhere ° - 
Send us $} and your dealer's name. We'll ship the — MANDOP oe 
postpaid by return mail. Please state whether wanted for light or heavy work. 


VAN DOREN MFG. CO., Dept. 10C, CHICAGO HEIGHTS, ILL. 
Reference Ist Nat. Bank, Cuicaco 
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Make Things of Leather 


No. 1 Double Ended Leather Working Tool, 50c 
You can make hand bags, pocket books, card cases, a 


hundred useful and attractive things in leather. It’s fun 

and it’s easy to learn. An investment of 50 cents in tools 

will start you. Send for our Arts and Crafts Catalog 24, 

ORR & LOCKETT HARDWARE Co, 
14 W. Randolph Street, CHICAGO 


‘Just apply and heat” 
No soldering iron- 


dogs are sent out into the water, swimming single-file, 
till a word of command is given them from the shore, 
when they quickly turn their faces landward, form 
n> ae» into a_ semicircle and begin swimming very 

apidly, beating the fish toward the land. When the 

pom son have reached shallow water they become excited 
ona are easily caught hy the dogs, each bringing ashore 
a fine fish in his mouth, 


The United States produces about 88 per cent of the 
world’s oysters. 


Power for You 


Power from within! Strength that is more than 
JS strength —the strength of perfect now 
—— your pe through the White Cross Electric Vibra- 


out that tired feeling! You B be OOK 
Write for FREE B 
Just your name and address on a letter or a post 


* is enoy and we will send you absolutely free = 
prepaic new book Health and Beauty.’” It tells 
ou ~y about fhe wonders of vibration uae what it may 

a r you. free —if you write at ot 


dl 


LINDSTROM-SMITH CO., 1100 S. WABASH AVENUE, Dept. 119Z, CHICAGO 


Caille Portable Boat Motor 
Makes a Launch of Any Row-Boat 


AN be clamped to the 
stern of any row boat as 
quickly as placing oars 

in oar-locks. Weighs but 50 

Ibs. Can be adjusted to any 

angle or depth of stern. So 

easy to start and operate 
that the children can run it. 

Just the thing for camp or fishing 

trip. Send for details and prices. 

We also build marine engines from 

2 to 30 Beautiful catalog on request. 

Caille Perfection Motor Co. 

1306 Caille St., DETROIT, MICH. 
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| Free Overcoat 
what other line you are handling—or 
ii how much money you are making you 
_NO acid~no rosin 
Alcohol Torch a the 
and 50c can Ot 
ombDin 
TING solder and 
Postpaig non-acid flux 
4 Paste and wire forms 
Mends kitchen-ware| | 
instantly-A hundred uses 
ne) in home, shop and laboratory 
HESS & SON, Dept A, Watkins Bldg., Phila., Pa. 
VIM MOTORS 
4 


! 


| 


Shipped Free, 


\\ i Yes, shipped to you on your 
eam simple request—without a 
down! Your choice of any of the 
SF genuine Lachnite Gems. The 
BO most perfect substitute for dia- 
moads. Brilliant as the most perfectly 
LS cut diamond and will keep so. Im- 
from Francennd cut bythe world 
na cu 
renowned diamo pe | 


nding us a penny. 
Ifyou can tell the difference, send it back at our expense. 


Easy Payments 


See the gem first. Then when you decide to 
al it, send us only a very small deposit, Take your 
time about paying for the rest. Your credit is good. 


Rock Bottom Prices 


Nobody on earth can buy a genuine Lachnite 
Gem any cheaper than you. You deal direct with us. 
You get it at the rock bottom price, and on easy payments 
too. Send today for the free book that tells all about it. 


Write Today for Free Book 


Just your name and address on a letter or a post 
card is enough. We will send to you absolutely free and 

epaid, our new book that tells you all about the superb 
rhniteGems. Any of them shipped to on this great 


An example of the difference in the cost of living 
between the present time and sixty-odd years ago 
is found in the bill of fare of the old Astor House, 
New York, which is just being torn down. In 1549 
the Astor House was the finest hotel in America. To 
live there cost the huge sum of $2 a day, which included 
a bedroom and three meals. The following comols 
dinner bill of fare gives an idea of the variety of f 
which the traveler could get for his money in 1849: 

SOUP: Terrapin. Washington Style; Vegetable a 


ABOUT MUSHROOMS 


How to really make big money in mnushrooms, is 
fully explained in the wondertul book, “The Truth 
About 


agreat re y improve- 
ment, things many growers never knew before. 
Everything explained from A to Z, at first hand, from 
the greatest practical authority in America. Add $10 
to §70 a week to your income. Demand exceeds 
a. Grow in cellars, sheds, boxes, ete. Small 

to start. Profits bigger and quicker. Any 
onecan do it. Women and children, too. Now is best time. Send for free book. 
Bureau of Mushroom Industry, Dept. 52, 1342 N. Clark St., Chicago 


When our VACUUM CAP is used 
afew minutes daily. We accept 
no pay until you have tried the 
Cap 60 days and are satisfied. 
The Vacuum Cap is an appliance 
that draws the blood to the Hair 


ught by 
know that it is the only reasonable HAIR GROW! ER 4 to 
science. No Drugs Used. Write for ,application bl 


monial: = 
on Hal R,” sent sealed in 


NAME 
THE MODERN VACUUM CAP CO. oe 
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aM. 


Re 


Here is your chance to secure absolutely Free ef 
the most complete and up-to-date plan book ever pu 
lished. No carpenter or contractor who wishes to 
familiar with the latest in construction —no man 
who is contemplating erectin ome — can afford to be 
without it. This great new p “Modern American 
** contains plans and specifications for 168 different 
structures, includjng excellent exterior and interior views, 
detailed estimates, etc. Designed by the leading archi- 
tects of this country. Includes city, country and suburban 
homes, bungalows, farm houses, summer cottages, tent 
houses, camps, garages, apartment houses and various 
public buildings. 224 pages, 9} x 12] inches, and 426 illus- 
trations. Printed on heavily enameled paper and substan- 


Maly The Cyclopedia of 
Architecture, Carpentry and 
Building 


msists of ten massive vol- 
umes; 4,760 pages, 7x10 in. ; 
4,000 illustrations, full page 
plates, building plans, dia- 
grams, etc.; hundreds of 
valuable tables and formulas ; 
carefully cross-indexed for 
quick, easy reference. 

This work covers every- 
thing in the building profes- 
sions, from the first rough 

. sketch of the architect to the 
acceptance of the finished structure. It includes wood, stone, steel, and 
reinforced concrete construction ; estimating and contracting ; a study of 
the Greek and Roman Orders; interior finishing and decorating; and 
modern house lighting and sanitation. 
Partial Table of C 
Mechanical, Freehand, Perspeetive and Arehitectaral Drawing, Letter- 
ing, Pen and Ink Kendering, The Orders, Superintendence, Strength 
of Materials, Masonry, Keinforeed Concrete, Carpentry, Steel Square, 
Stair-Building, Hardware, Steel Construction, Roof Trusses, Practical 

Estimating, Contracts, Specifications, Building Law, Sanita- 
tion, Sheet Metal Work, Electric Wiring and Lighting. 


We'll Send the Plan Book FREE 


With every order for a Cyclopedia we will include the Plan Book, 
absolutely free of charge and send you the Cyclopedia and the Plan 
Look, express prepaid, for seven days’ free examination. You 
keep the books a full week — examine them thoroughly at your leisure — 
and if they don’t meet with your expectations they may be returned at our 
expense. Remember — the complete set, Cyclopedia and Plan Book, are 
sent free upon receipt of the coupon below and we pay express charges 
both ways if they are not satisfactory. 

With each set is included a year's 
Another Free Offer Consulting Membership, regular 
value $12.00, entitling you to the free advice of a corps of Expert Archi- 
tects. This will give practical help in handling your difficult building 
problems. This service alone is worth more than the first cost of the books. 


AMERICAN TECHNICAL SOCIETY, CHICAGO, U. S. A. 


FREE PLAN BOOK COUPON 


AMERICAN TECHNICAL SOCIETY, Chicago, U.S. A. 

Please send Free Plan Book, also Cyclopedia of Architecture, 
Carpentry and Building tor seven days’ examination. I will send §2.00 
within seven days and _ a month until I have paid $24.80 for 
Cyclopedia ‘Plan Book included free), or notify you and hold bowks 
subject to your order. Title not to pass until fully paid. Pop. Mech. 8-13 


3 
3 
Harold Lachman Co. Dept. 119Z 
12 North Michigan Avenue, Chicago, Illinois 
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$1200.00 
COLD CASH 


Made, Paid and Banked in 30 Days, by 
Stoneman — $15000.00 To Date 


Reader, she offer is open to you—this money—the cold cash — 
can be urs. You and you alone by waiting too > lene can 
it. investigate — get the proof. 

your na address— but 
No MONEY— this minute. 


$1000.00 PER 
MAN PER COUNTY 


Don’t worry—don't find excuses — 
noe xperienc: e is nec ‘essary — business 
supplies the — You don't have 
to wait a mont even a week — 
and can art the first 

and continue daily up 
).00 per month, per county. 
fers we have been quietly 

ing men from all walks of life, 

nisters,: clerks, farmers. 
preachers, doctors, lawyers, teach- 
ers and so _on—enabling them with 
our co-operation. an 
app propriation to get what we here 

er and can do for you—$1,000.00 
per man, per county. Some of heer 
men you may know — possibly have 
envied without understanding the 
reason of their prosperity. 


INVESTIGATE AND BE AMAZED 


other kind. Eith her we have the best soing that ever 
happened or we’re colossal liars. Ask Schleicher, min- 
ister,. whether it’s true that fe receiv: 


$195 TWELVE HOURS AFTER APPOINTMENT 


Langley, liveryman, $115 first day; Rasp, agent, $1,685 in 73 
ays; Beem, solic itor, — 25 weekly for 12 weeks; poested, 
farmer, $2,212 in a wy. ty s; Zimmerman, farmer, $3,856 
20 days; Juell” clerk, Hart, farmer, $5,000; 
3,000 in 30 da us refer you to these men, to 
overnment, to banks, business houses, noted ple 
at home and abroad. Heed this caution from Chas. Starr, of Mich. 
who writes: “Sorry thie field is cl hould have acted 
sooner bit was skeptical. : Your local man’s great spocese has 
set everybody ‘cand and proves I wasa pportunity, derful 
what a man can ty.) Then read 
I answered 


Z20-AZM<2Z- 


ad. oney coming 
Starr, a victim of * neglected on 
the “early bird.” 

very minute — 


SPEND ONE CENT TO MAKE THOUSANDS 


Strange invention startles world. Gives every home that long- 
desired blessing, a modern bathroom with hot and cold pasuiog 
water facilities for only $6.50. No nbn 20 water works—sel 
heating. Only ten minutes to install. Gives cleansing plus friction, 
massage and shower baths in any — E aivatont to any $200 bath- 
room. Over 206 100,000 delighted . 8. 

More remarkable than this invention is our startling 
plan of universal distribution through special representa- 
tives who become virtually profit sinating and in a busi- 
ness that’s immense—exciting—fascinating—dignified—and above 
all, has enabled them, will enable you, to get $ ; per month, 
per county. Asking to be shown doesn’t obligate you 
one bit. Investigate today by all means. 


ALLEN MFG. CO., 3749 Allen Bldg., TOLEDO, O. 


send your name and address, and get one. 


ADVERTISING SECTION 


Storage Battery =F 


This is the latest and best con 
struction in Storage Batteries. 


age cyclopedia 1 containing 
Iso 

RAPHY 

electricit 


450 and over r i500 apparatus, 
“TREATISE © ELESS TELEG- 


Used Piano 
_ Agood standard make used piano | 
is a better investment than a 
cheap new piano. Wecarry a large 
stock of used standard make pianos, 
taken in exchange ds part — 
on new Starck Fiance and Player 
Pianos. Prices $75.00 to $195.00. 30 
days’ free trial ; ments; 
50 FREE Music “LES SONS. 
ITE TODAY FOR BARGAIN LIST. : 
P.A. “STARCK PIANO CO., 38C Starck Building, Chicago, Ili. 
ELECTRI HOME, FARM and MOTION PICTURE THEA 
LIGHTING PLANTS. Carriage, Bicycle, Fishing, Flan 
& Auto Lights, Fan Motors, Dynamos, Engines, Belts, Books. x. 
OHIO ELECTRIC WORKS, CLEVELAND, 
ELECTRIC LIGHT PLAN Complete gasoline engine, dynamo, 
switchboard and storage battery $240, 


Agents wanted. American Battery Co.,1139 Fulton St., Chieago (Estab. 1888) 
la Colbert. 

FISH: Stuffed Striped Bass, Champagne Sauce; 
Broiled Pickerel, Stewards’ Sauce; Baked Stuffed 
Lobsters ; Escalloped Oysters. 

RELEVES: Roast Loin of Beef, Madeira Wine 
Sauce; Roast Ham, Champagne Sauce; Roast’ Saddle 


| =, WIRELESS 


taining everything in Wirel 
Electrical Supplies. Prices and i both right. Do it Now. 


WINGER ELEC. & MFG. CO.(Not Inc.) Successors to Dawson & Wing 


DUCK’S BIG 300 PP. ELECTRICAL 
Sor which you may deduct on 
of $3.50 trent of catalog and low 

prices pr it except to those really 
terested. Most elaborate catalog of its kind published. C?’alog 
cuatiins more valuable information on wireless and electricity than many 
text books. Contains 100 pages wireless insts. and raw material for making 
insts., numerous diagrams, hookups, etc. 15 pages telegraph insts., 35 
pages motors ani dynamos. 150 pages flashlights, lamps, lighting plants, 
ammeters, guns, radiopticans, miniature railways and mechanical books. 


Send for Copy of Our New Wireless Manual P1 


It contains 96 pages and tells how to erect and maintain wireless telegraph stations. Shows a number 
of diagrams. Has the Morse and Continental Telegraph Codes. Illustrates the best instruments to use; 
tells what they are for and how to use them. Do not wait until some other time, but sit down now and 
It costs you nothing. 


Send for Our Pocket Catalog 


THE J. J. DUCK COMPANY, 390-392 St. Clair St., TOLEDO, OHIO 


P26 


uttons, 


NEW YORK, 17 Park Place 


Be contains 212 pages, with 1 and describes in plain, clear all about 
ona Vien | Alarm Contrivances, Electric Call Bells, Electric A 


=: Boat Horns, Electrically Heated Apparatus, Battery .- 
Gauges, Wireless Telegraph Instruments, Ignition Supplies, etc. 


It Means Money Saved to You ove Manual and our 


MANHATTAN ELECTRICAL SUPPLY CO. 
CHICAGO, 114 S. Fifth Ave. 


Telegraph a Electric Toys, Burglar 
Clocks, Batteries, 
itch Battery 


ST. LOUIS, 1106 Pine St. SAN FRANCISCO, 604 Mission St 


é 
j two generous hard rubber binding posts, 
1 The battery is guaranteed for one year, 
Weight when filled with acid three Ibs. 
i The capacity of this battery is 2-voles 
4 and 10 ampere hours. Size 6x3x1" 
4 uit In six lots $1.10 ; in twelve lots $1.00, 
We also have a larger size 20 Amprre 
4 im) 6: HOURS. size 6x6x1 in. which lists at $2.00 
4 We eell all kinds of storage battery sup- 
plies such as plates, jars, ete. Don’t fail 
4 aA to wet our catalogue. Lowest Prices In 
. | Send to-day 5c for sample copy of 
famous magazine THE ELECTRICAL, 
EXPERIMENTER, ”’ bc acopy .50c a year. 
| Send to-day 2c posts ‘or 
| 
| ‘ 
| 
\ 
you should have this catalogue. 
a 
M 
a = 
R 
K 
| 
3 
é 
3 
ast, ich will you | 
portunities,’’ or Lodewi¢ 
: 8 fate, send your postal th 
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\ 
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A Marvelous 
Synthetic Gem 


* Not Imitation 
—the greatest triumph of the electric fur- 
nace. ill cut glass—stands filing, fire and 
acid tests like a diamond—guaranteed to con- 
tain no glass. Remoh Gems have no paste, foil 
or backing—their brilliancy is guaranteed forever. 
One-thirtieth the cost of a diamond. These re- 
markable gems are set only in 14 Karat Solid 
Gold Mountings. 
Sent On Approval Anywhere In U. S. 
—your money cheerfully refunded if not per- 
fectly satisfactory. Write for our 4-color 
De Luxe Jewel Book—yours for 
the asking. Address 


Remoh Jewelry Co., 
622 Washington 


of Venison, Currant Jelly Sauce; Roast Turkey, Truffle 
Sauce; Roast Goose, Apple Sauce; Boiled Turkey, 
Oyster Sauce; Roast Leg Mutton, Garnished with 
Turnips; Boiled Chicken, Celery Sauce; Boiled Leg 
of Veal, Braize, Flemish Mode. 

SIDE DISHES: Broiled Quail, with Peas; Lamb 
Chops, Soubise Sauce; Aspic of Cream, with Chicken; 
Calf's Head, Turtle Style; Cake of Game, with 
Truffles, en Bellevue; reast of 
d@’Artoise; Bordure of Jelly, Garnished Macedonian 
Style; Cake of Liver, Perigeuex Sauce; Mayonnaise of 


FREE Catalog 


illustrating True-Tone band and 
instruments, violins, 
rums, drummers’ traps, etc., also 


ANIZE A BAND” 


ADDRESS, DEPT. 15 


BUESCHER BAND INSTRUMENT CO. 
ELKHART, INDIANA 


Yes, positively permanently banished 
In 48 to 72 Hours almost before you know it. Pleasant, 
easy to take. Results quick, sure, lasting. No craving for tobacco 
in any form after first dose. Not a substitute. Harmless, no 
poisonous habit forming drugs. Satisfactory results guaranteed 
in every case or money refunded. Tobacco Redeemer is the only 
absolutely scientific and thoroughly dependable tobacco remed 

ever discovered. Write for free booklet and positive rest. 


NEWELL PHARMACAL CO., Dept. 25, ST. LOUIS, MO. 


Amazing Profits 
In Mushrooms 


Anybody can add $8 to $40 per week 
to their income, in spare time, entire 
year growing mushrooms in cellars, 
sheds, barns, boxes, etc. I tell you 
where to sell, at highest prices. 
Free Ill at 


HIRAM BARTON 


+1, 


Thin Model 
Adjusted to the -- A Perfect Time- 
Second Keeper 


You may have your own initials handsomely engraved 
on the superb gold strata case — guaranteed for 25 years. 
Choice of scores of other handsome designs, 


Superb 
Watch with Monogram 
Great Special Offer JiSiuP¢s° | 


Special at the anti-trust rock-bottom price—the 
same price that even jeweler must 
pay. You may secure one of these superb time- 
pieces—e watch of the very latest model, the pop- 
ular new thin design, adjusted to the second—19 
ee to position, temperature and | 
sochronism—the most perfect product of the most 
expert watch manufacturers in the world—at the 
rock-bottom price—direct from us—the identical 
price that even wholesale jewelers must pay. 


Your Choice of Cases 972" ‘ce or 
lady’s or gentleman’s sizes. These can be had in the newest 
ideas: Block and Ribbon Monograms, Diamond Set, 
Lodge, French Art and Dragon Designs, Etc., Etc. 


$2 50) 2 Month at the Rock-Bottom Price 

$2.50 a month forthe wor:d’s most superb 

timepiece! The easiest payments at the rock-bottom 

To assure us that everybody will quickly accept this introduc- 

tory direct offer,we allow cash or easy payments,as you prefer 
We ship the watch on ap- 

i 
Sent on Approval 


ou risk 
nothing— you pay 
nothing—not one cent, unless you want the great offer after 
ing and th nyt pecting the watch. 


Write for FREE Catalog {3t"8 


FREE 
BOOK COUPON 


Watch Co. Dept. 9192 
e* 19th St. and Marshall Bivd. ICAGO 


teh i 

ior points of 
ton over uble-priced products. oe 
Just send free coupon ora letter 
or postal NOW. o* 


k on watches and a copy of your 


pe) Desk 2, 329 W. 48th St., New York 


mee wad Please send me (without obligation and prepaid) 


free 
ans” $1,000 challenge, with full explanation of your cash or 
$2.50 8 montb offer on the Burlington Watch, 


Please Mention Popular Mechanice 
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Remoh Gems (om ) 
Look and Wear 
2 2 Like 
Diamonds 
rig 
fs an Ribbon 
Exquisite Monogram f 
| 
“HOW TO 

TOBACEO HABIT BANISHED 
BurlingtonWatchCo. 


POPULAR MECHANICS 


Special to 
LUMBERS 


This is your last chance to obtain the greatest work on 
Donets Ee ineering ever published at half the 

No pl plumber who would succeed can afford to 
be ‘these valuable books. You are absolut 


buy fro 
4 t in 
Cyclopedia of ected in getting Pees wa 


Heating, Plumbing and Sanitation bart 


Consists of four big volumes ; 1600 pages ; 1600 illustrations, diagrams, 
etc. Bound in half morocco sae "ris g on enameled paper in large, 
clear tvpe ; titles stampedin go his great work is a complete review ‘Ss : 

f plumbing, heating, and contains everything _You can’t duplicate the 
a plumber should know about his b 1 Illinois Watches we sell 


We will send the books for seven days free ex- 
Now Sent Free. amination, returnable at our expense if they 
do not contain the information you want. The regular price of this set 
is $20.00, but we are just now offering it at the special price of $12.80, 
payable in monthly installments of $2.00 each. Write today, giving your 
sent you immediately. r, you desire further information, dr 4 guara’ 
postal asking for details regarding this special last chance half-price offer. 
With each set is included a year’s Con- 
Another Free Offer. sulting Mew bership, regular value $12.00, 
entitling you to the free advice of a corps of expert Domestic Engineers. 
This will give you practical help in solving your difficult problems. 
_ AMERICAN TECHNICAL SOCIETY 
5791 Drexel Avenue Chicago, U.S.A. 


Fillets of Eels, a la Ravigotte; Small Birds 
Senta, Game Sauce; Form of Veal, Ornamented 
with Jell ly 5 Small Patties, Garnished Monglace Moée; 
Aspic Oysters; Calf’s Brains, Poulette 
Sauce; Mayonnaise of Fillets of Chic 

COLD ORNAMENTAL DISHES: 
with Truffles; Chicken Pie, Garnished; 
Cheese, en Bellevue; Ham, Garnished with Attelets, 


Get out of BE YOUR BOSS 


REALIZE the best that isin you. Show 

the world what you can really do. Here is 

your chance. The Mail order business isa 

great field today for the man of limited means 

to strike out for himselt. Get out of the rut and 

Make $25 to $100 a Week 

We are manufacturers and market our Patented Special- 

ties bg ter through our dealers. Big summer 

tal. "Begin at that will cut and hold the edge. We will put any photo or lodge emblema 

home. Spare time. Grasp YOUR opportunity. Write us one side of the transparent handle and name and address on the other. We 
right now for full particulars (copyrighted) plan, sworn state- oe ae Sully guaranteed /ine of knives, razors, strops 

ments, and positive proof and limited free coupon offer. Specialties. Quick sales. Big Profits. Exclusive territory. Lxperiemt 

3.M. PEASE MFG. 0O., Dept. 34, Pease Bldg., Wain St., BUFFALO, N. ¥. unnecessary. We teach you how. Write today tor Catalog and Terms 
— Golden Rule Cutlery Co., 552 W. Lake St., Dept. 205, 


12% INCREASED DIAMOND VALUES GUARANTEED 


PRA? 
macrem Lewy Bros Kane J customer the benefit of the nay in diamond So 
values! Disiets gone up 12% yearly for over 20 years! increase Lewy 
Bros. Co. guaranice io you; and olen youl ox year (1% per month) MORE THAN YOU a — 
change a/ any time! ur diamord Guarantee is a written contract, certifying the carat weight, color, 
fection and value of every diamond. 


LEWY BROS. co. Violet-Blue Diamond Solitaire) We are 


ou any diamond; it you 

oT, of Drillianey press office in your city; without 
value 


nd ith 

nk W 

fs 18K solid pure Sold, pls setting. 12 per 
Ay in 


rn Exchan, 
Ga Banh one of the Ye at our expense and risk. We = 


ing banks of Ame America. Capital show you a clear 
Write for I ae Bros. Co. Diamond Book, FREE! eT petty, illustrated in colors, em 


per year or Obligation to purchase; entirely 


contains hundreds 
site designs—the latest fashions in diamond jewelry. Comeicte attention chout diamonds. You will want this treo 
| es if only to post yourself about diamond values! Write today 


LEWY BROS. CO. iérortens Dept.B27, State and Adams Sts., CHICAGO, ILL. 


SHE BEST WAT(H 
| 
| on EAS 
Send for our han e@ Free Catalog and select your I H 
j jis Watch—the watch that is sure to meet your d H 
Por accuracy, wear and beauty. Every model susrentend i 
ie absolutely by both the manufacturer and ourselves, and gent : 
\ a —_ prepaid subject to your satisfaction—if you like it, you H 
‘ fi eep it and Pay only @ small amount each month. i 
| = fern The Highest Grade Watch 
| We are an exclusive Illinois Watch House selling the : 
highest grade of lllinois Watches only. Don’t confuse the : 
— linois W fell with offers 
who 
ades of ; 
you i 
Pro- 
br more, adjusted to prt 
sor more, besides adjust. ; 
temperature and i 
| 
‘ 
BROS. CO) 
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Framthet Canadian Pacific | Just Out!! 
A New Camera 


Maker. 


E will make you a long-time loan — you will 
have 20 years to pay for the land and repay 
the loan — you can move on the land at once 
~and your Canadian farm will make you independent. 


20 Years to Pay 


Rich Canadian land for from $11 to $30 per acre. You 
pay only one-twentieth down—balance in 19 equal annual 
payments. Long ay ¥ final payment comes due 24 nces 
your farm will have paid for itself over and over. This 
advertisement is directed only to farmers or to men who 


The 
will occupy and improve the land. : 6é M d ] tt 99 
- 

We Lend You $2000 for Improvements andei-ette 

The $2,000 loan is used only for erecting your buildings, — - . 
fencing, sinking well and may ha You are given twenty The most wonderful sensation of this age. A 
years in which to fully repay this loan. You pay only the tic success. Every man, woman and ehild can now 
banking interest of 6 per cent. is own photographer. The “Mandel-ette” is 


Advanee of Live Stock on Loan Basis 
The Company, in cane of land purchaser whois A One Minute 


in a position and has the knowledge to take care of his 
stock, will advance attle, sheep and hogs up to the xalue that takes and finishes 
o Jon a loan asis, 80 as to enable the settler to get 

started from the first on the right basis of mixed farming. yy — in one minute, 
If.you.do not want to wait until you can complete your io Experience Needed 
own buildings and cultivate your farm, select one of our — 


y-Made farms—developed by ©. P. R. Agricultural No Pane or Films—No Printing or Dark Room 


—with buildings complete, land cultivated and in 
crop, and pay for it in 20 years. We give the valuable This is just what you have been waiting for— 
assistance of great demonstration farms—free. a camera that can be operated ganily and without one 


bit coin hotogra © pictures are snap- 

This Great Offer Based on Good Land ped DIR THE POST CARDS and are finished 
Finest land on earth for grain growing, cattle, ho right within +> pk} 4 less than’ one minute. 

sheep and horse raising, dairying, poultry, vegetables and — The “Mandel-ette” weighs only 24 ounces 

neral mixed farming, irriga’ lands for intensive and embodies a camera, dark room and developing cham- 

arming — non-irrigated lands with ample rainfall for ber all in one, paver t cards inches) 

mixed and arming. These lands are on or near at one time. in day ight. The * ndel- 


established lines of railway, near established towns. 3 
Ask for our handsome illustrated books on Manitoba, site" haaspectal enevwith Perfect work. 


Saskatchewan and Alberta — mention the one you wish. F the pictures in less than one minute without any other solu- 
80 maps with full information /ree. Write today. : tions. No over-developing. So simple that a child 


: can make pictures as well as grown-ups. Get a ** Mandel- 
G. E. THORNTON, Colonization Agent ette”™ for vacationand know real ‘ “picture. taking’ 


Canadian Pacific Railway | hove nls CET YOUNS NOW. ‘take advantage of ‘this 


FOR SALE—Town lots in all growing towns—Ask : 
for information concerning Industrial and Tointroduce the “Mandel -ette”’everywhere, 
Business openings in all towns. , we make this special, attractive offer to you. 


| $5 For a Complete Outfit $5 


By Parcel Post 50 Cents Extra 


ala Valee en Socle. 
VEGETABLES: Baked Mashed Potatoes: Baked | .,2 iS outfit includes the wonderful “Mandel- 


Sweet Potatoes; Boiled Potatoes; Green Corn; Boiled pictures, Additional’ 
‘Mandel-ette” is sold upon our absolute guarantee— 
Your Money Back If Not Satisfactory 
Send $5.00 With This Coupon Today 


SPECIAL OFFER COUPON 
IN STR U M E NTS Dis, Chas, 


Catalog contains 282 pages, 788 illus- @ amers 
trations, 67 color-plates. 2561 articles iden 
—all musical instruments and supplies. 
Superb quality and lowest prices. 
easy payments. e supply the Unit 14 
you ste jovernment. what instrument 
interes’ Send today for free descriptive booklet to either le 
Write for the big FR EE CATALOG THE CHICAGO FERROTYPE COMPANY 
a 2 Points of Supply. Address the nearerone. At@Ferrotype Bidg., Chicage, or Dept,AIS, 89-91 Delancey St., Rew York 


THE RUDOLPH WURLITZER CO. ; 
101 E. 4th St., Cincinnati 308 S. Wabash Av., Chicago Please Mention Popular Mechanics 
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. We 
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‘ 


Ty pew rite i you this mar- 


and You 
Keep This 


Superb 


We will ship 4 


velous_ visible 
direct from the facto: without any jobber’ s, 
ealer’s or middlemen’s profits 0! ‘any kind on ten days 
free trial. Use it all you want to. Try it for speed, 
durability, all around excellence. Notice its exclusive 
patented features, its new line space — bronze 
carrying bearings, patented eraser plate, patented 
envelope addressing plate, steel interchangeable type 
wheels, printing ninety letters and characters. Then if 
you don’t want it send it back at our expense. If you 
find it the greatest bargain you have ever seen or heard 
of anywhere and decide that you want to keep it, 
you can make settlement on easy monthly payments. 


We want you to see for 
asy aymen ~ that the ‘* Chicago’* 

qual to any other type- 

writer that costs more than twice its price. It ‘st the only typewriter good 

enough to put out on a ten year iron-clad guarantee—and casy 

payment plan, such as we offer you here. Write today. Get full partic- 

ulars of our direct sensational selling offer. This is a limited offer. 
Write for particulars today. 


Limited Offer 


cases with fine brass lock and trimmings Just send your ae 
wholesale offer 


Ironing A Pleasure 


Self Heating Iron Makes and burns its 
own gas at one-third cent per hour. Safe 
and Simple. Saves Labor, Time, and Money. 

Every home wants 
AGENTS home wai 
421 So. Clinton St. CHICAGO, ILL. 
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Pay 
More? 


McKinley Rocker 


Back, Height 32 in.; width 27% in.; seat oon 
in. Casies of ye finishes. Shipped in finished 
sections—low freight—no expensiv. 
that’s the “ why ” of the low price. 7 


Come-Packt Catalog Free 
64 Pages—400 Designs 
Get our direct-from-factory prices on Quarter 
Sawed White Oak Furniture. See the splen-_« 
did values, the up-to-the-minute styles. "Sold 
on_a year’s trial under guarantee of Money 
= _ Back if not absolutely satisfied. Write 
= for the richly illustrated catalog and be- 
gin saving furniture money. Ask for 
Special Offers on Summer Furniture. 


om E-PAC Why 


Come-Packt 


THE AMERICAN 
SELF-HEATING FLAT IRON 


demands the instant attention of all agents who like to 
ride in the main band wagon. Life is too short to fiddle 
around with worthless articles. This iron has no com. 
petition when it comes to construction, appearance, 
general satisfaction and selling qualities. One hundred 
per cent profit and cash rebates. Exclusive territory and 

ll protection guaranteed. Swell sample cases. Shall we 
reserve a seat in our band wagon for et Write quick. 


American Gas Machine Co., 


earning $4 daily at home in 
spare time, silvering mirrors; no 

REDMOND, Der. 306A, BOSTON, MASS. 


Rice; Parsnips; Green Peas; Cauliflower; Turnips; 
Celery; Onions; Beets. 

GAME: Roast Canvas Back Ducks; Roast Red 
Heads; Roast Brandt; Roast Mallard Duck; Roast 
Wild Turkey; Roast Byewesiges Broiled Woodcock; 
Broiled Snipe; Broiled Quail. 


DIAMONDS. 


at! /40 the cost--IN SOLLD GOLD RINGS 
Stand acid test and — examination, We 
guarantee them. See them first—then pay. 


C.0.D. for inspection. Cata 
full line. Patent ring gauge included, 10c. The 
Baroda (o..Dept.B5, Leland & Dover Sts., Chicago 


$18.85 for this $28 fr>> 
Porcelain Enameled, 
Roll Rimmed Sink 


Long back and enameled drain board, All in One Piece. 4 
20 in. wide, and 52 in. long. Price includes faucets and & 
legs. WRITE FOR CIRCULARS AND PRICES. Large 
stock Plumbing and at Wholesale 

to Consumer at Lowest Prices. 


JOHN HARDIN CO., ois ave., Chicago 


The Only Modern, Sanitary 
STEEL Medicine Cabinet 


ertocher in savwwhite, buhed baked 
everlasting enamel, inside and out. 
Beautiful beveled mirror door. Nickel 
mae brass trimmings. Steel or glass 
sheives. 


Costs Less Than Wood 


Never warps, shrinks, nor swells. 
Dus*t and vermin proof, y leaned. 


Should Be In Every Bath Room 


Four styles—four sizes. To recess in 
wall or to hang outside. Send for illus- 
trated circular. 


Steel pees L Tacoma Chicago 
Steel Furnaces. Free Booklet. 


Cabinet Makers 


Used Pianos *: 


Briere, Schaefer Un right $1 Hallet & Davis 
ight, 110 pright ies imbal 
Bros.Upr’t 138 Upright 175 


We ship anywhere to on easy paymen Write 
Today, ‘Compl Pri Terme and, Beautiful Illee- 
Mus: ical Heral FREE, and catalogue New Kimball Pianes. 


w. COMPANY, 129C Kimball Hall, Chicago, lil. 


Diamonds on Credit 
20% Down; 10% a Month 
Every customer is protected by 
our written guarantee to refund 
his money if his dealer can dupli- 
cate our diamond at our price. 
Write for Illustrated Catalog No. 3. 


J.M.LYON & CO., 
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WILL START 
BAR 
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$513 Clear Profit First 51 Days 
an of $ 175 


operating one 


Ball Alley. Four 
others took in $8,540 
first 16 months. Many ¥ pay, for 
themselves first month. into 
this business yourself. You can start with $75. No gambling 
device, but most practical and popular bowling game in 
existence. Splendid for high-class amusement and physical 
exercise. ral patronage by g people everywhere. 
Many sales to besten. schools, Anaad Quickly installed — 
easily portable. No helpers required — really automatic — 
smal! expense—receipts nearly all profit. We sell only one person in 
each locality. Get this monopoly now. Easy payments. Catalog free. 


AMERICAN BOX BALL COMPANY, 1301 Van Buren St., Indianapolis, Ind. 


a 
keep your hands out of water. t, 
strong and works like your > 
wringer. Every mo 
A wonderful selli 8 


Cards, circulars, books, —— Press né ! 
Rotary $60. ve money. printing 
for thy All easy, rules sent. ory for 


The records of one of the largest railroad systems 
for the year 1912 show that 837,121 trains were run 
a total distance of miles, carrying 100,- 
000,000 persons, and that’ only 2 of these trains suffered 
wrecks causing loss of life. Twelve passengers were 
killed by falling from moving trains, 3 were killed 


while attempting to board moving trains, and 8 were struck 
4 out of a total 
«population of the 

ree hundred and 


coInTo THE MOTION PicTURE BUSINESS 


by trains while at stations. Onl 
number of larger than t 
United States were killed in wrecks. 


YOU CANNOT BEAT IT FOR 
MAKING BIG MONEY QUICK 
Send for This pnd how you can start with a 
small capital, explains everything pertaining to the business 
and how to conduct it pe illustrates and describes 
the See machines and outfits to use. It's a regular guide 
for an ging in this big money- 
cuter Oa business, or who want to buy machines, film, 
accessories, etc., on the payment plan. Sent free upon request. 
P.aWw. SALES CO., 803 Como Bidg., CHICAGO 


Be Your Own Boss 


Do as many others have—Oper- 
ate a Kingery Peanut Roaster 
and Corn Popper. Over 30 
styles. 
Kingery’s book of possibilities and 
No. 41 catalog tell you — | about it. 
KINGERY MFG. CO.., Pearl, east of Broadway, Cincinnati, Ohio 


= 
= 


141 


I Don’t Know of An g to way 
with the Minute cture Business” 


So says J. A. McMillian, of Nettie, 
W. Va. who has one of our 
Champion Cameras. If you want to 
make more money than you've ever 
made before — ter and 
easier —this is the business 
for you. No Bm. where you 
live or what your occupation, 
= can coin money right 
rom the start. 


Experience Not 
Necessary 


J. Arnold, De 
ites: ** Received outh 
Took li toa little town, set % 4s 
for 2 hours and took in $12.35. 
hde $25 vesterday,” Neely, Alvarado, Tex. 
day did business,” say Basha, Bell Island, 
Newfoundland. “Made $60 Lovett, Fort 
Meade. Fila. “ Had an $29.90.”" — 
Vernard Baker, Holbrook, N 
Picnics, 
Resorta, 


Photo Post Cards All the Rage at gs 


Factories, De: on Streets — everywhere. Camera 
takes pictures size 24 14 and buttons, 
Photo rsons singly or in groups, + 
I scenes, etc. Make them on de spot, in bro: 

daylight. No gallery, no rent, no profits to divide with others. The 


Champion Minute Picture Machine 


takes, hour: Ne D and Salehes perfect pictures in 30 seconds: 
200 an hour. No Dark Koom. Neariy 85c prejit on cach $1. 00 
you take in. t into thie lucrative business =< nee. Travel 
if you like— ae the world and enjoy life. t working Lor 
be your own An this does n 
every day. Take advantage © and write for Free 
Book, Testimonials, Liberal Offer, 


AMERICAN MINUTE PHOTO COMPANY 
2214 Ogden Ave. Dept. E 694 CHICAGO, ILL. 


$15.00 TO $20.00 PER DAY PROFIT FOR YOU! 


Here is your chance to go in business and make BIG 
MONEY . No knowledge or exper- 
ience in photography ‘required. Photos made 
direct on POST CARDS or TIN TYPES without 
the = of plates, negatives or dark room. 
loped, toned and fized in one solution, 
and delivered on the spot in ONE MINUTE. Don't 
miss this opportunity to become independent, 
Write today for our new catalogue and price list. 
JAMESTOWN FERROTYPE COMPANY 
Dept. 146, 1113 S. Halsted Street, Chicago, Ill. 


the catchy amusement device 
that combines the pleasure of the 


CIRCLING WAV 


merry-go-round with the joy of boating on the gently rolling lake or bay. 
made 


Eagert.n, Ind., Booher Bros. 
at Crawfordsvil $402, and another made $380 in six hours. 
¥o ou can do this 8 Blso and employ only one assistant. 
Write tod today for description of the CIRCLING WAVE 
and its wonderful moncy-making power. 


ARMITAGE & GUINN, 159 Mill St., Springville, Erie Co., N. Y. 


$350.90 in six hours, and one 


Oaly $36.0 


Post 


PesT 


With our improved famous ALCO RADIANT LIGHT. 
yuoew 1912 Motel has many improvements and double brilliancy. Write for illus- 
rated circular of this andl Lanterns of ail styles and lights at bottom 
iF YOU OWN ALA 
of new andes and lecture sets. 
CARD MAGIO LANTERN 
object. Prices, $2.75, $12.50, $25.00, $60.00, express paid. 


BROWN & E 918 Chestaat St. Philadelphia, Pa., Lantern Dept. 20 
WILLIAMS, ARLE, tne.. 


The Wondertul L A 
ILLUSTRATOR 


ERN we should have your name to mailto you our regular 
Lantern Slides to - 
picture or 


000 
N reflects image of post or any other 


Microscope, Scientific, Photo Photo Lantern Slide Supplies 


7 
= 
$7.50 
Up 
7M 
fy \ 
fin NX 
FOUR-IN-ONE~ 5150 
SELF-WRINGING MOP 
A mop, a wringer, a scrub-brush anda AW) 
scraper all on one handle. Clean your fii 
203 Foster Street, Worcester, Mass. 401 
2 
= $400 | 
| 
Creating 
| 
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1307 Michigan Ave. 


The World’s Greatest 


Motorcycle 


A better motorcycle cannot be 
built, a fact well worth investigat- 
ing — fact open for investigation 
and comparison. 


THREE MODELS—ALL LEADERS 
All Chain Drive and THOR Positive Free Engine Clutch. 
Model 13-M 4 HLP. Single.....-......- 
Model 13-W 5 H.P. Single..----------- 
Model 13-U 7 H.P. Twin..------------ 
AURORA AUTOMATIC MACHINERY COMPANY complete specifications 
CHICAGO, ILLINOIS mailed on request. 


Booklet giving 
full particulars and 


The Motorcycle That Has 


Set a New Standard 


Durability and Dependability. 

cent of it. 

ANTED 


Opportuni 


ity ff 1148 Holton St. 


The Feilbach’s 5 H.P. single 
cylinder motor, because of its superior design, delivers 
as much power as most 8 H. P. motors of other make, 
Improved shock absorbers in front fork and the longitudinal 
spring seat support give wonderful comfort. Improved oiling system 
saves oil, prevents over-feeding and positively will not soil the rider's 
clothes. Excess strength without excess weight, in frame and front 
fork insures safety to the rider and long life to the machine. 

The Feilbach Limited has been designed by a mechanical expert 
who, for ten years has repaired and built motorcycles, thus having an 
opportunity to study the faults and good qualities of all makes. In 
the ‘‘Limited’’ the good points of others are incorporated, the 
faults eliminated and many special improvements added. The result 
is a machine that stands without an equal for Comfort, Strength, 


Price $250 274 worth every 


Write today for illustrated circular A and full details. 
Prompt shipments assured, 


©} Feilbach Motor Co. 


LOWEST PRICES -LARGEST EVER ISSUED 


If you ride a motorcycle you cannot 
afford to be without our big catalog 
of 1216 supplies. We ship prepaid 
at prices lower than you are used to 
paying. Motor repair parts are half price. 
A stock for immediate shipment. 
Since 1904 we have been the leaders. 


Write today, enclosing 4c postage 
catalog P. 


our bicycle ae with 3-in-One. Will 
oz it run much easier and prevent wear. 

Also oil every part of your gun, inside and 
out, with 3-in-One, before and after shooting. 
3-in-One is good — everything —ckate 
fishing ree! eel, rod loves, mask and 
every tool. W Wor n't g > contains no 
grease; no aci 

— Write t today for free generous 

F REE Sold everywhere; 10c, 
25c and 50c ween” Library Slips with every 
package. 


3-IN-ONE OIL CO. 


42 (NB Broadway, New York 


twenty-one persons were hurt in getting on and off 
trains and 255 were injured by falling while on rail- 
road property other than trains. In train accidents, 
212 were injured. 

Recent investigations by the United States Depart- 
ment of Agriculture show that butter is very susce 
tible to bad flavors produced by contact with metals. 
Butter which has been in contact with iron acquires 
a metallic flavor, while copper has even a more pro- 
nounced effect on it. Rusty iron is particularly apt to 
communicate a bad flavor to butter, and these flavors 
increase in storage. 


PENNSYLVANIA 


VACUUM! CU IRES 
Schickel 


VALVELESS TWO-STROKE 


Motorcycle 


postal for catalog 


Send 
THE SCHICKEL MOTOR CO., 69 Garden St, STAMFORD, CONN. 


RY on high 


Ri E A ENT every town ng, bie 
AG en 


veer wheels, 
fepairs andsundries at Aalfusual prices. Do Not Wait; 
write today for our /atest special offer on “Ranger” bicycle 
Dept. 


MEAD CYCLE CO. 


| — 
| 
| > | 
13 
| = 
| MOTORCYCLE SUPPLY CATALOGUE 
Als 
ied 
Lip. ( 
| 
MOTORCYCLE EQUIPMENT CO. | \ 


Enjoy Your Bicyele 


Make your tires leak-proof 
by simply treating them with 


NEVERLEAK 
TIRE FLUID 


They will give you double 
service, save you annoying 
delays and cost you less to 
keep in condition. 


NEVERLEAK automatically 
closes a puncture as soon as it 
occurs. It also prevents porous 
tires and leaky valves from 
losing air. Positively does not 
harm the rubber—in fact, 
makes your tires wear longer. 


NEVERLEAK is the only 
preparation used by the large 
Tire Manufacturers and first- 
class repair shops. Go to your 
dealer or repairman today and 

get a tube for each tire. On 

saleeverywhere. 25c a tube. 


BUFFALO SPECIALTY CO. 


400 Ellicott St. BUFFALO, N. Y. 


Exports from the United States of iron and steel 
manufactures, including automobiles and agricultural 
implements, have grown in 20 years from 000, 
to almost $735,000,000. The exports of copper manu- 
factures have increased in the same time from $5,000, - 
000 to approximately $140,000,000, while the increase 
in export value of articles yyy of wood is 
from $24,000,000, in 1893, to $110,000,000, in 1913. 
The manufactured-cotton exports increased in the same 


GARAGES 


For Automobiles and Motorcycles 


$30 and Up 


Easy to put up. Portable. 
All sizes. Postal brings 
== latest illustrated catalog. 
THE EDWARDS MFG. CO., 320-370 Egglesten Ave., Cincinnati, 0. 


CIVIL 
ENGINEERING 


THIS $40 2° SET 


NOW $24.80—$2 A MONTH 


No matter what special line of engi g you a 1in— 


municipal, structural, bridge, railroad or lie No matter 
whether you are a practising engineer, a beginner ambitious to make 
your way to the top, or whether you are in some business where you 
need special information on a particular branch of civil engineering. 

You need this great cyclopedia—the most complete and authorita- 
tive work on ~ engineering ever compiled. It puts the expert 
knowledge and practical experience of 20 distinguished engmeers at 
your elbow, ready for consultation or study. It answers all questions, 
clears up technical problems and difficulties in language that you can 
readily understand. Cross-indexed, so that you can put your finger 
on just the infurmation you want in a moment. 

These 8 large volumes, bound in half morocco, = oe con- 
tain 3,900 pages, 3,000 plates, drawings, di 
with hundreds of proved facts and tested plans. A A. value at the 
regular price, yet for a limited time you may secure them for the 
introductory price of $24.80—§2 a month. 


Examine the set before you send a 
SHIPPED FREE penny. We want the books them- 
selves, not what we say, to help you decide whether you need them. 
Merely on receipt of coupoa we send you the complete 
library, express prepaid. 
Take a whole week to look them over. Test them on some prob- 
Jems that have been bothering you. Then if you decide you want 
the set, send us Otherwise tell us and the books come back 
without a penay of expense to you. 
What These Books Cover———_ 
Plane Surveying— Mechanical Drawing— Plotting and Tepogra- 
phy — Railroad Engineering — Staties — Strength of Materials — 
Roof Trusses — Mill Building Construction — Cost Analysis in Re- 
lation to Engineering—Masonry and Keinforced Conerete—Steel 
penn — Practical Problems in Construction — Bridge En- 
ng—Highway Construetion— Hydranlies— Water 
rrigation Engineering — Water Power Development — Sewers 
and Drains—House Drainage and Sanitation—River and Marbor 
Improvements, ete., ete. 


Free $12.00 Consulting Membership 


Besides the practical value of the library itself, you get our $12.00 


Solar Motorcycle Lamps 


are the neatest looking, strongest and most 
efficient lamps made. The product of light 
specialists, makers of 90% of the automo- 
bile lamps used on the high grade cars of 
America. mp shows many styles — 
gas, oil and electric. Write fer it teday. 


BADGER BRASS CO. 
Kenosha, Wis. New York City, N. Y. 


THE GREAT 
AMERICAN 


912 H.P. Chain 
DRIVE TWIN 
Send for catalog 
and prices. 
motor Co. 
Brockton, 
Mass. 


free as a hulder of these books. Our staff 
of civil engineers takes up as 
solves your problems and spec 
difficulties, absolutely 
cost to you. This privilege, 


/ FREE COUPOR 


FREE COUPON 
which regularly sells for $12, 


is yours for a full year free, Fd Worth $15.20 to You 


if you take the Cay 
these books will be to oy e Chicage, 
you must see them. It g Please send me Cyclopedia of Civil 
costs nothing to look a Engineering for 7 days’ free examination. 
the set over. It does @ If | decide to buy, will send §2 in 7 days 
@ and balance §2 a month until $24.80 has been 
any way. Westand @ paid, when §40 books and $12 consulting 
@ membership will be mine. Otherwise will no- 
@ tify you and hold books subject to your order. 
out expense to @ Title nut to pass until fully paid. pop. Mech. 8-13 
you, if you are 2 


ine them. ADDRESS 


OcCcUF f10N.. 
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The Only Practical Light 


for Motorcycles 


Prest-O-Lite is the only lighting ~- that makes 
night riding possible, pleasant and SA 

This ready-to-use gas costs no de ll costs 
less — than the carbide a generator consumes. 

The first cpetinlon (Fen. Prest-O-Lite never gets to be 
second-hand, and is alwaysa READY CASH ASSET. 

You can easily afford it. Youcannot afford to be with- 
outitif yourideatnight. Oneaccident might cost you 
more than years of Prest-O-Lite service. 

Easily attached to any motorcycle. We will arrange 
for immediate exchange service for anyone, anywhere. 

See any motorcycle (or automobile) dealer, or write us. 


DON’T ACCEPT AN IMITATION! 

The genuine Prest-O-Lite, when empty, can be immediately 
exchanged for a full one, ANYWHERE AND ALWAYS. 
Imitations cannot. 


THE PREST-O-LITE CO., 265 Speedway, Indianapolis, Ind. 


Branch id Service tions 
all principal okies, Charging 


POPULAR MECHANICS ADVERTISING SECTION 


THE RACYCLE 


brings nature in all its glory within reach of everyone, 

Theimproved Racycle crank hanger actually saves 27.9% 
pressure on the crank bearings as compared with any 
ordinary bicycle. For that reason, the Racycle is the 
easiest running bicycle in the world. It is the only 
bicycle so mechanically perfect that its manufacturers 
can guarantee it for five years. Think what this means 
— more than five times the service at the same cost of 
an ordinary bicycle. Insist that your dealer furnish youa 
Racycle or write today for our handsome free illustrated 
catalog which fully explainsthismechanical masterpiece. 


THE MIAMI CYCLE & MFG. CO. 


53 Grand Ave. MIDDLETOWN, OHIO, U.S.A, 


Convert Your Wheel Into a 
Motor-Cyele 
Hill Climber. STEFFEYS'’ in an 


others. Send stamp for circulars. STEF ee 
FG. CO., Girard Ave. and 30thSt., Phila., 


1913 Peerless Motorcycle 


Free Engine 

‘ether 
with best in 
reycle 


§ MILES FOR ONE CENT 
Agents Wanted— Liberal Discounts 


PEERLESS MOTORCYCLE CO., 79 79 Ave., BOSTON, MASS. 


nly motorcycle 
with entire bars 


Right-hand grip controls throttle. Left-hand grip oqenntnn 
clutch. Has most a motorcycle engine. So easily co: 
troled a 10-year boy can run it. 
Racing proves stren h. 
celsior isn’t built 


r 

engine. These prove motor and machine 
fisted Catalog tellin the Excelsior. 

Excelsior Single, 4-5 H. P., price $200 

Excelsior Twin, 7-10 H, P., price $250 
Excelsior Mfg. & Supply Co. 
Dept. B, Cl Few more live 
wanted 


Excelsior won six 
its and 


period from $12,000,000 to $53,000,000; leather and 
articles made from it increased in export value from 
21,000,000 to $65,000,000, while the foreign ship- 
ments of mineral oils develo —_ from $37,000,000, in 
— to $130,000,000 in the 1 year ended June 30, 


$40 Motorcycle 


We have the largest line of 
new and used Motorcyles in 
the country at the lowest 
prices. We also have a thor- 
oughly equipped repair de- 
partment and are in position to furnish repairs for any 
machine. Send us your machine to be overhauled. We 
pay cash for second hand motorcycles. Send for Catalog. 


HARRY R. GEER CO., 888 McLaran Ave., ST. LOUIS, M0, 


WE SELL YOU 
AT WHOLESALE 


Agents’ RICA 
Motorcycle “Bicycle 


Honest hand-made machinesat factory 

‘| 85 Write now for catalog. Say wheth- $ 
r interested in Motorcycle or Bicycle. 

AMERICAN MOTOR CYCLE CO., 1008 American Ridg., CHICAGO ~ 


«=RIDER AGENTS WANTED 
— in each town to ride and exhibit sample 10 model, Write 
Guaranteed 1914Models to $2 7 

OF BEST MA 
Second-Hand Wheels 


i” All makes and models, good as new 
Great Glearing Sale. $3 to 


Ap, wal without 1 
10 ba ays’ Free rial 
Jo Bays wheels, lamps, and 
sundries, prices. 


DO 
co. Dept. 108 


< 


ve hit 
freight & allow 
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at a small cost, by using our 

attachable outfit. Fits any 

Bicycle. Easily attached. No 
special tools required. 


“It Runs Fine!’’ 


Mr. Kubitza, of Texas, writes: “I am 
well pleased wv lth my 2% H. P. Shaw bicyele 
attachment. Jt runs fine, and for power 
or speed cannot be excelled.” Mr. Bum- 
gardner, of New Mexico, says: “ I use it 
with great pleasure a profit. I would 
not hesitate to recommend the SHAW to 


any one who wants a light and very 
serviceable machine.” 


FREE BOOK } Write today for bargain list and 

ree booklet, fully describing 
the SHAW Bicycle Motor Attachment. Motor- 
cycles all makes, new and second-hand, $35.00 up. 


SHAW MANUFACTURING CO. 
Dept.6 GALESBURG, KANSAS 


Send 25cts. for complete plans, large 
working drawing. plain instructions and list of parts, 
showing how any boy can build this wonderful shaft drive, four 


speed and reverse, 1913 model Motor-Bob, which will carry 1 
anywhere you want togo. THE IDEA SHOP, Depl. |, BUFFALO, 


In Athens, Greece, for several years the health 
department has published a monthly report on_ the 


restaurants and hotels of that ancient city. These 
reports, which are Published in the newspapers, grade 
the restaurants as “clean,” “not very clean,” “untidy,” 
“dirty,” etc. 


The United States imported in 1912, 48,928,857 Ib. 
of cheese valued at $9,368,573. Most of it came from 
Italy and Switzerland. 


INDIAN MOTOCYCLES 


CRADLE SPRING FRAME. SEND FOR CATALOG. 


HENDEE MFG. CO., 911 State Street, Springfield, Mass. 
REO THE FIFTH Final and crowaing achieve- 


ment of R. Olds, pioneer 
designer of Autos. A standard size 30 to 35 | 3 four 
cylinder = of modern refinements priced at only $1,095. 


& CO., General Sales 
REO MOTOR CA R CO. 


tinsine, MICH. 


Morgan Gas Lighter 


Agents wanted everywhere 
to handle this Specialty. 
LARGE PROFITS 
Increasing Demand. Send 
for Territory and Sample. 
_| 8. MORGAN, Bellevue St., Newport, R. I. 


feylinders $1500 
No hill by $1975 
send too deep. cylinders 
JACKSON AUTOMOBILE Co. 
1301 East Main St. JACKSON, MICH. 


25-Year 
Guaranteed 
Gold-Strata Case 


AW 


Send for This Watch 
On 7 Days’ Free Trial 


To Popular Mechanics Readers who mail coupon 

below at once we will send this beautiful “* Thin 

Model” 25-year guaranteed gold-strata watch, 

on 7 days approval without one cent in advance 
—but YOU MUST BE QUICK. 


This superb Watch is indeed a triumph in the art 
of watch-makin The photograph above shows 
the actual size of ihe Watch. he movement is the 
famous Guaranteed 17-Jewel Illinois Movement. 
This Watch is not only a perfect time-keeper, but 
the graceful thin model gold strata case lends it a 
beauty and distinction which will make it a constant 
joy to you every time you look at it. 


Payments—Only $2 a Month | 


This is the greatest “ watch value” in America, 
but we do not ask you to take our word for it. Our 
plan is to send you the Watch on approval so that 
you can see the Watch itself, examine it carefully 
and wear it for a week before paying us any money 
or obligating yourself to keep it. e do not want 
you to send us one cent now. Just fill out and mail 
coupon below and we will then send you the Watch 
pee Ne packed, by registered mail. After you have 
worn this beautiful Watch a week, if you decide to 
keep it, you may send us only $2 cash and then $2 a 
month for 10 months thereafter. But if the Watch 
is not satisfactory and you do not wish to keep it, then 
you may return it to us “express collect.”” So, you see, 
you take absolutely no Toe . 

o those who 
below promptly, we offer to engrave by ° "******""" 
hand, their initials on the back of this LEDE 
watch in exquisite ribbon monogram °° WATCH CO. 
letters. So then, if you answer 1127-29 Pine St. 

romptly, you af have your own - St. Loui 

initials handsomely engraved by ¥ ° is, Mo. 
hand on the back of this superb | Send me for examination, 
watch, free of charge. Jeweler’s 
regular charge is from $1.50 to - 12 size, by registered mail. I? 


the Watch i tisfact 

$2.00, but if you are we you $2 

will do it for you FREE his @ $2a month the roafter Sarr 

is a great opportunity — one ¢ the Watch is not satisfactory 


that you must not miss. donctwish tokeep it, [will notify 3 
Tear off and mail coupon Pa prithin 7 days and the Watch is then to 
- 


at nse 
at once. Popular Readers” NOTE: 
Pa Print initials you wish engraved in mono- 
LACLEDE ? gram, on edge of coupon (B 8-13) 


| 
MAKE YOUR BIKE A Thin Mode — a 
| 
| 
== 
‘ AUTO-oF YOUR OWN || | 
| LY 


Brilliant Gas Light 
For Your Wheel 


“SEARCH-LIGHT’ 


7 BICYCLE LAMP 
/ This lamp makes its own gas 
and lights the whole road. It 
will not jar out. 

’ Handsomely nickel-plated, has red 
and green jewels, universal bracket, 
can be adjusted to any angle and 
attached to either head or fork. Ask 
your dealer. If he’s sold out write us. 


Get a Bridgeport Pump for yourwheel. 
Send for catalog describing and pumps. 
Yj BRIDGEPORT BRASS CO. 
Yi 


BRIDGEPORT, CONN. 


A VALUABLE FISH—An 835-pound sturgeon was 

9 > cought the the Fishin; | 

iazette. > fish w ft. 

Mansfield S Water Finder the “tis. of 

A a sturgeons caught in the Columbia in recent 
Will locate underground streams of H 
water at any depth. No farmer or Agents Wantes ; 
well driller should be without one. 
Fortunes are being made through 990; 
its successes. The Sweetest Thing ; 

On Earth 

LIVE AGENTS WANTED 
Prices from $160 to $885 Free on Rail 


EDWIN A. MANSFIELD & CO., Engineers 


by buying your 
NEW BRIGHTON, ENGLAND ae 0 motorcycle sun- 
0 dries and parts 
a from us. Send 
for our book of 
anos motorcycle supplies. Absolutely free to all 
riders for the asking. 
at Wholesale MOTORCYCLE CO-OPERATIVE CO., 471 Woodward Ave., DETROIT 


Von, ot the ved bottom price ; 
the bed-rock pricedirect from our factory to you. acent 


Baxter Side CarCo. 
9 Broadway, Cambridge, Mass, 


you are not satisfied 
in advanee, not acent C.0.D., no freight charge, all prepaid. FACTI RY t 7, wr 
30 Days’ FREE Trial! FACTORY PRICES tes 
For four weeks in your home. i you don’t want it simply return it at of high bicycles sundries and learn our wn- 
our expense, You take no risk you this new 


by seturn mail. You wi 


payment 
Offer } To advertise and quickly introduce this superb inatra- if Free 
This offer applies ony on the sale, formation. Do Not Wait; write it Now ! 


confidential, wholesale e. ‘er appl 
Write today and save $100 to on Po pee of ap 
our 2-year course in music E. postal will de, i ae papa oD 


F. O. EVANS PIANO CO., Dept. 464 Fine Arts Bidg., CHICAGO MEAD CYCLE co. Dept. P 108 
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FREE TRIAL 


Now—during this Special Sale—is a splendid 
time to buy a fine Watch. We would like to send you 
this 17-Jewel Elgin in hand engraved 25-year gold case 
for your inspection. It sells regularly at $20.00. We 
gave you nearly one half. If you answer this advertise- 
ment you can buy it for $12.75. 


NO MONEY DOWN 


Wedon’t want you to send usone cent. Not a penny. 
Merely give us your name and address that we may send you 
this handsome Watch on approval. If after you receive itand 
want to keep it,then you pay us only 


| $2°° A MONTH 

If yor do don’t want to keep it, 

send it back at our expense. You 
assume no risk whatever in dealing 
with us. You do not buy or paya 
cent until we have placed the watch 
in your handsfor yourdecision. We 
ask NO NO INTER- 
EST. No red tape—just common 
honesty among men. If this offer 
appeals to you WRITE TODAY for 


Our Big 
WATCH and HARR 
DIAMOND BOOK! KANSAS CITY MO. 


HARRIS-GOAR Co. 


KANSAS CITY, MO. 
8 = HOUSE THAT SELLS MORE ELGIN WATCHES 
; THAN ANY OTHER FIRM IN THE WORLD. 


: According to a recent bulletin of the United States 
} Department of Agriculture, the country is facing a 


AGENTS 
SELLING YALE SPECIALTIES 


Every home or place of busi- 
ness a prospect, no dall season 
— most profitable, easy sell- 
ing, BIG MONEY makin 
proposition ever offe 
Vacuum (Cleaners, Portable Gasoline 
Lamps, Irons and Lighting Systems. 
Exelusive territory. Write to-day. 
P. M. YALE MANUFACTURING CO. 
CHICAGO, ILL., U.S. A. 
Easily 


$15.00 to $35.00 Per Day Miu? 


Faking hotege hs with our ONE MINUTE 
TYPE an TCARD CAME! . Pictures 

direct use of negatives. Ton 
fixed and developed in one ey No ex 
dark room 4 


Cameras 
up to $35. "Complete photos 
cost le to Be each, for or ioe, and each. 
Send for Free Catalogue and Price List today. 
WEW YORK FERROTYPE CO. , 168 Delancey St., — eee mW 
Branch 113 $. Halsted Street. Chicago, 


Use This Camera 
10 Days FREE 


Don’t send us a penny; merely send your 
name, address and occupation on coypon below, 
and the new Naco Folding Pocket Camera 
will be sent to you by Parcel Post. Try this 
camera for ten days, see how splendidly it 
works, note the new method for inserting roll 
films, no thumb holds. Can be loaded and 
unloaded in daylight—no dark room necessary. 
The Naco is equipped with the famous 
Wollensak “Victus” shutter, working up to 1/100 
of a second. High grade Rapid Symmetrical 
lens. This is an ideal Camera. Takes post card 
size picture, 314 x5" in. Use it for pleasure or 
profit; take pictures for making money or for 
fun or study. It is a great pastime and a 
liberal education. 

If, at the end of ten days, you find it’s just 
the Camera you want, send us $2.00 and then 
$2.00 a month for nine months—$20.00 in all. 
If you do not want it, simply return the 
Camera at our expense. You run no risk. 


This is the Greatest Camera 
Offer Ever Made in America 


This celebrated Naco Folding Camera has 
never sold for less than $20.00 cash anywhere 
in the world; that’s the standard price. This 
is the first time you have ever had the oppor- 
tunity of buying this high grade Camera on the 
easy-payment plan. 


147 


Special Film Offer 4 COUPON 


You will need one or more rolls of films to Pd NATIONAL 
try out this camera, and we are making a ? CAMERA CO. 
special offer: Send us 50c and we will 901 Lucas Ave., 
send you a roll of films that will take 6 6” ST. LouIs, MO 
pictures. After you have taken the > 
pictures, send the roll to us and we P i Send me for ten days’ free 
will develop and print them and ? trial Naco Camera. Iflam 
send them to you without any Pig satisfied with it, 1 will send you 
additional charge. Fill Out ? $2.00 as first payment, and then 
This Coupon Today and try Pa $2.00 per month for nine months. 
the wonderful Naco for 10 Pa If I do aot wish to keep the camera, 
daysfree. Wewillsend ,¢ I will return it to you within ten days 
it to you prepaid. You e at your expense. ‘I enclose 50c for 
take no risk at all. e your special film offer.) 

NATIONAL CAMERA 
COMPANY, 
St. Louis, 
Mo. 


| 

JEWEL 

ELGIN 
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Write for WITTE’S Latest 


Reduced Factory Prices 


After 26 years of dealer selling, engine users everywhere can now 
buy the famous WITTE engine, direct from the Factory, at sure enough Factory 
Prices. Thousands of WITTE engines have been sold, for the highest prices, 
by dealers, in all parts of the world. Prices the dealers alone used to get, 
are now open to everybody. Yes, more than that, the Direct Prices now, are 
actually less than dealers’ former prices. Increased factory facilities, and a 
larger trade, have lowered factory costs and factory prices. 


WITTE Engines 1% to 40 H-P. 
Use Gasoline, Gas or Oil Start Easily No Cranking 


Fifty-four sizes and styles ; a size and style for every shop and farm power need. Recommended 
by users, wherever used. Simple in construction; cannot be outworked, or outworn, by any 
engine. We could not build them better for twice our prices. All have detachable cylinders, 
4-ring pistons, vertical valves, automatic controlled electric ignition, double weight, extra sensitive and positive 
governors, and other merits, without which no engine can be really high-grade. 


60 Days’ Free Trial—5 Year Guaranty 


Most Understandable Engine Book Free Writ for my new 


and fairer plan of 
engine selling. Let me show you by my t new book, how to judge an engine; 
how to pick out the gasoline, gas or oil engine that is best for your work; in short 
to lay bare to you, in every day language, the secrets of the engine business, by which 
double prices are charged and collected for lowest grade engines. It gives our 
complete prices and easy terms. Lf yeu don’t say it is worth dollars, I'll 
pay return postage to get it back. Send me your address at once, and I’ 
mail you a copy, FREE. 


Ed. H. Witte, Kansas City, Me. 


king 

out of the days’ 
—ED. H. WITTE 


much greater shortage in the supply of meat-producing 
animals than ever before. In the last six years the 
number of beef cattle has decreased over 30 per cent, 
while the population and consequent demand for meat 
have increased by a considerable percentage. The 
average price paid by packers at the principal live- 
stock markets for cattle, in 1912, was ?. 


95 cents 
Powered, Light wae Cash- 100 Ib., an increase of over 22 cent. In 1912, ‘for 
the first time in the history of the exports of 
wenced 4 cole re Weight animals and animal products fell below the imports in 


under 200Ibs. 4h. p. rating but value. 


actuaiily develops over 5h. p. 1 HORSE POWER 


Avromatic Governor with HERE is the most reliable 
Grave Scucecer Carsurtror 2 H. P. Engine in America. 
It gives such perfect satisfaction 


Easy speed changes, special that we ship it anywhere in the world on 
friction clutch pulley. Also terms of only one-half the purchase price or 
20 h. p. high 


] 7 with your 
orderand 
‘or —= on 42 six months’ time on the balance. If you want 
an engine any size, 134 to 12 H. P. .write me to- 
day for Big 4-color Engine Catalog and 


List, lowest you ever heard of. Save you $20.00 to $100.00 sure. Do it now—taday. 


OTTAWA MFG. CO., 946 King St., Ottawa, Kans. 


¢ Runs this 6 H. P. Engine for a 
10 hour day on KEROSENE 


By means of the patent throttle you can run it as a 4 H. P. 
engine for 23 cents a day, or as a 2 H. P. for 12 cents a day. 
Many other strong points; force-feed lubrication; uniform speed; 
sight-feed fuel supply; automobile muffler; no cranking; runs 
either way; uses any fuel oil satisfactorily. And it’s Guaran- 
teed for 10 Years. Write for catalogue and 30 days’ free trial. 


——=WE PAY THE FREIGHT 
ELLIS ENGINE CO., 65 Mullett St., Detroit, Mich. 


been my business to b 
provide means for 
| 
10 
| 
OWER 
Purposes 
lay | 
hg efficiency engines 
work. Now ready. 
=4 | describes all. Write for 
MOTOR WORKS, 2065S. | | 
3 to 12 ‘ 


wv 


An Engine Your Wife 


You can put an end to much of the drudgery of work 
about the house by ordering the simple Fairbanks-Morse 


Jack Junior Engine 


It will do the washing, cream separating, churning, 
pump water — or better “=. operate a water system — 
and do it on a pint of gasoline an hour. You will find 
it a money, time and labor saver for your work, too. 
Use it to grind feed, grind tools, shell corn, chop hay or 
fodder, spray. 

The Jack Junior is a simple, 1 H.P., four cycle 
engine that you can always depend upon to do exactly 
what we say it will. 

Catalog No. FA 449 illustrates a practical farm engine 
equipment and describes our complete line of Farm 
Engines, Water Systems, Electric Light Outfits, Saw 
Frames, Grinders, Shellers, Supplies, etc. Write for copy. 


Fairbanks, Morse & Co. 


900 S. Wabash Ave., Chicago, IIl. 


A record for continuous club swinging was made in 
June, 1913, by Col. H. E. Deane, of the British Royal 
Army Medical Corps. Colonel Deane, who is 52 years 
old, swung a pair of Indian clubs continuously for 24 
hours at the Wellington Lines Gymnasium, at Alder- 
shot. He smoked cigars freely while swinging the 
clubs, occasionally drinking a glass of milk which a 
friend held to his lips. Music, both instrumental and 
vocal, cheered him on throughout the exhibition. At 


IH C Gasoline Engines 
Make and Save Most Money 


They are most dependable, simplest, most economical, most effi- 
cient, most durable and strongest, and they are adaptable to most 
kinds of work. I H C Gasoline Engines are made in all styles, 1 
to 45-horse power. Write today for the I H C catalogue, and 
read about the I H C engine that meets your needs best. 


Address, INTERNATIONAL HARVESTER COMPANY of AMERICA (Incorporated ) 
16 Harvester Building Chicago U S A 


Small Gas and Gasoline Engines 


Air and Water Cooled. 4-% and 1 H.P. 
Unsurpassed for laboratory, experimental work and for 
operating washing machines and light machinery. Can 
be used for small individual electric light plants ; com- 
plete circulars for stamp, also big catalogue of steam 
engines, boilers, pumps, electrical goods for 10 cents 
(coin preferred) refunded first order. If in need of an 
engine write today. 


AMATEUR MECHANICS SUPPLY CO. 
jonadnock Block, CH 


GRay OTORS FOR BOATS 


Largest Builders of 
2-cycle Motors in the 


World. Over 1000 
responsible dealers. ALSO 44TO 326nR 


Guaranteed a big: responsible concern. Write 
for big and ou all 
these high otors a how they are made 

Y MOTOR CO., 898 Meter Bidg.. Detroit, Mich. 


POPULAR MECHANICS ADVERTISING SECTION 149 


THE GASOLINE-KEROSENE 
Engine Sensation 
Of 1913 


The Genuine 


Chilled Cylinder Engine 


Uses Gasoline, Kerosene or Distillate 


The engine that during the past few months 
has revolutionized the gas engine industry. 
Now ready! The great new attachment for using ker- 
osene or distillate. Wonderful advance. Saves you 
money. Runs on common, ordinary cheap kerosene 
or distillate. The only engine with the famous Chilled 
Cylinder, the st rongest, and most durable cylinder ever 
made. Combined with this cylinder is the multiple compres- 
sion secured by the use of four piston rings instead of three. 


0 And You Keep This Remarkable Engine 
This is positively the most liberal engine 
offer ever made. It is possible to make 
& because the engine is so strong and efficient. Only 
$15.50 as a first payment — then the rest on easy monthly 
installments. Every, engine is ae | guaranteed for 
five years with no “ifs” or “* he guarantee is 
backed by the largest bank in lowa. You get it direct. 
There are no dealer's profits. 


30 Days Trial FREE 

y a wonderfully efficient 
that we want you to try it for 30 days. We want you to be con- 
vinced. It is the peer of all farm engines and we are not 


satisfied to merely make claims. We want to prove our words. 
Your atesiute confidence is what we want. 


Sectional view of the wonderful Chilled Cylinder. Note hard, 
dense grain of steel on inside. Note also four — aa ee 
which produce perfect compression. 


Write Today for FREE , “FREE BOOK 
Py 
address on a postal or piece of 7? Aa... Bros. Co. 


aper. say “Send me your Engine Works 
How to Use Power'’ Dept. 119Z 

—~ | the next return mail will / . 
bring it to you. No man is up-to- Davenport, 
date without this information. 

It comes to you absolutely, free Gentlemen: Please send 
and prepaid, without the me your new book “How 
slightest obligation. Write to Use Power,” also full 
for it today. / particulars of your offer,and 


SCHMIDT BROS. co. your new catalog of access 
je ories all to be sent to me abso- 

ENGINE WORKS / Jutely free without any obliga- 

Dept. 1192, Davenport, lowa 

FREE ACCESSORY BOOK / 

We have a complete line 

of engine accessories— ee 

pulleys, shafting, pump- 

jacks, belts, etc. Rock 

becttom prices. Write 

for catalog. 


Can Use 
Reliable 
RAY. Economical Any | 

Want | 
| 
| 
= L | 
| 
$ 
3 
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Good Luck is the product of good judge- 
ment. If you choose farm machines for the good 
material and good construction in the 

“ - good service—and that will be “luck 


ATERLOO BO 3 
sty—20 years o 
MACHINES Experience in building| 
the best—20 years of leadership all over the world, proving! 
their quality. And you can buy them for less money in fir 
cost, less in operating cost, and less in the long run, than! 
any other dependable machines on the market. 


INVESTIGATE AND CONVINCE YOURSELF. 
The Waterloo Boy In its 20 years on the market, h 


GASOLINE ENGINE, gone into every civilized country; 
is recognized the world over as the lowest priced high-grade engine bui 


The Waterloo Boy Is chosen by tens of thousands of shrewd 

CREAM SEPARATOR buyers who will not buy a cheap, short- 

lived machine which wil! waste half the butter fat. Nor will they buy the 
higher priced machine which is no better and often not so good. 


f The Waterloo Boy Low-Down, Is light weight, light draft, strongly and 
SVEAR GUARANTEE all MANURE SPREADER ‘simply belle, tow and to 
COVERS EVERY PART machine of this class. 


smooth spreading. Sells at the lowest price ever made on a 
Many important new features make it far superior to any others. Sells at low pzi 
WE MAAE We have a message of importance for you. Write for Free Catalog and full information, 
WATERLOO GASOLINE ENGINE CO,, 1921 W. 3rd Ave., WATERLOO, IOWA. 


Embody 20 years o 


12 Horse Power 
4 Cylinder 
4 Cyele 

Weight 370 Ibs. 


600 to 1000 R. P. M. 


Made in one size 
only. A special- 
ized article. 


Kermath Marine Engines 


the world’s standard in 12H. P. size, are made of the 
finest materials the market_affords and vorkmeele 
of pronounced excellence. Prices $150 to $2 


| Kermath Min, Co, 


the end of the 24 hours, he was swinging the clubs 


at the rate of 180 revolutions a minute, having made 
altogether 150,000 revolutions at a speed a'ove the 
fixed minimum rate of 90 revolutions a minute, 


> GET THIS CATALOG 
FULL OF VALUABLE INFORMATION TO EVERY 


BOAT OWNER ON 
RACING PROPELLER WHEELS, 
REVERSE GEARS AND 


MARINE ACCESSORIES 
LARGE CATALOG FREE. SEND TODAY, 


This Motor Boat 
Complete with $142 50 
8.H.P.Gray Motor 
£ splendid family launch—plenty of room and comfort. 
Motor boats are inexpensive—operating cost very low and #i™ 
with a Gray Motor for power you have a safe, dependable #@ 
and simple outfit—an outfit from which you—your 
friends—your family will get worlds of pleasure, Our , 
boat builders’ catalog will tell you about 
this fine 18 ft. boat, and where to 
Practically any type of boat complete 
@ Gray Motor installed. 
Moters are mode in sizes from 
3 te 36H. P. 1, 2 and 3 cylinders. 


y Motors the world 
and there Gray Motors sold than an 
en Immediate and satisfaction guaranteed. 
J, ~ of our Engine 


Gray Boke Meler Bidg., Detroit, Mich. 


LEASURE 


Family Launch 


SEND FOR OUR LIST OF BARGAINS 


THE VALLEY BOAT & ENGINE CO. 


SAGINAW, MICH. _ 


The Baldwin Camp Lamp 


; projects a strong light 150 feet, burns 
acetylene gas, weighs 6 oz. 

The Official Boy’s Scout Lamp 

being absolutely safe and simple. 
j —_ the light for a night hike. 

=e, very lamp guaranteed satisfac- 

tory or money refunded. 

Write to-day for free catalog 
John Simmons Co. 


11 Franklin St.. ¥. 66 St. Nicholas Si., Montreal, Can. 
263 Hansford Bik., San Francisco, Cal. 


GOOD LUCK _ 
amin Every WATERLOO BOY 
ECONOMICAL OLPENDAELE AC H I N ? 
LOW COST i 
4 
. MICH 
bA, 
(i 
| 
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Typewriter Sensation 
Dollars a Month 


Buys a 
genuine 
Standard 
No. 2 


Typewriter and at 
$71.20 less than the manufacturer’s price. 
Never before has anything like this been 
attempted. Dealers get $3.00 a month rent for 
this make of machine not nearly as perfect as 
the one we will send you, and you pay only 
TWO DOLLARS A MONTH AND OWN IT. 
Send the Coupon and We Will 
Ship You This Smith-Premier 
Typewriter on Approval 


When the typewriter arrives, deposit with the express 
agent $8.80 and take the typewriter three days and try it. 
you find it to be the best typewriter you ever saw, 


COUPON 
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HARRY A. SMITH, Dept. P, 


No. 180 North Dearborn Street, Chicago, Il. 

Ship me a No. 2 Smith-Premier f.o. b. Qhicago. as described 

in thle oo ey I will pay you the $20.00 balanceof the 
or ial $28.80 purchase price, at the rate of $2.00 per month. 
e title to remain in you until fully paid for. It is under- 
stood that I have three days in which to examine and try the 
typewriter. If I choose not to keep it I will carefully repack 
it and return it to the express agent. It is understood that 
you give the standard guarantee for one year. 


SHIPPING POE 


satisfactory in every respect, keep it and send us $2.00 
each month, until our special price of $28.80 is paid. If 
you don’t want to keep it, return it to the express agent, 
and he will give you! u back your $8.80, and return the type- 
writer to us e will pay the return express charges. 

You won’t want “4 send this machine back after you 
have seen it and tried it. You can’t imagine the perfec- 
tion of se machines till you see one, and the price is 
$71.20 less than the catalogue price, and it is 
guaranteed just as if you paid $100.00. 

Perfect machines only, complete outfit, noth- 
ing extra to buy, no strings of any kind to this 
offer. Just think of buying such a typewriter for $8.80 down 
and $2.00 a month, Thousands of people have paid $100.00 cash 
for Smith-Premiera. It’s standard, by many considered 
the best typewriter ever built. A key ‘tor each character, so 
each character is always the 3 a type brush for cleaning 
the type built into the machine; the tilting carriage ; comes 
to you with tools, rubber cover, everything ready. it runs 
beautifully. It's wonderfully simple and strong. It will last 
a lifetime. I sold a similarsupply of these beautiful machines 
about a year ago to everybody's satisfaction. 


Only 200 orders will be filled on 
this offer. Act today to be sure 


The coupon States the terms. Fill it out, send it now, 
today. You can’t lose, and it’s the greatest economical type- 
writer opportunity you will ever have, 


The following rules for living to be 100 years old 


are reprinted from the Japanese newspaper, “‘Jij 
Shimpo :” 
Rise early and go to bed early. Sleep from six 


to seven hours in a perfectly dark room with the window 
_ Pass as much time as possible in the —_ air, 

t meat only once a day. Drink tea and coffee ver 
and abstain from tobacco and _ alcohol. 
Take a very hot bath every morning. Abstain from 


to 14 miles anhr. 12 passe r 
Sar BOOK shows this and other m 
208 Sid St. naw, M 


Onl 3]: for knock-down frame of this 23-ft. motor boat > 
full and illustrated instructions 


Save 2 3 builder’s oo 
LJ COMPAN( 


Have You Received Your 


“Buffalo Book”? 


We are anxious to place a 
copy of the “ Buffalo Book” 
in the hands of everyone 

who is contemplating the 

purchase of a marine en- 

gine. It tells all about the 
“Buffalo Line,” built in sizes 3 
to 150 HP.—gasolene or kerosene. 
We will be glad to send the “Buffalo Book” free 
if you will tell us fully about your requirements. 


BUFFALO GASOLENE MOTOR CO. 
1293-1305 Niagara Street BUFFALO, N. Y. 


"I Consider it the Most 
Perfect Motor Built" 


—Extraa from Letter—Louis P. Moffat 
URING the past year we have 


uently += the various 

tefts to which Scripps motors have 

been subjected to pave to the public 
their exceptional reliability. 

Now we intend to publish what Scripps 


owners have to say about t 


“*The Model M motor has yan com- 
plete satisfaction. I have not had to 
make a single adjustment since its 
installation. It is economical in the 
use of oil.” 


UIS P. MOFFAT. 
Read This One ! 
** Engine is giving excellent service and 
hard service too. Has not given us a 
particle of trouble. I must have an 
engine which must do its duty at 4 to 10 
miles per hour, and the Scripps has done 
it wonderfully well.’’ 
H. A. VON NIEDA. 
Send for catalogue and 
information about self- And This from Dominican Republic, W. is 
starters, kerosene motors, “My engine runs very nicely — starts 
and the $500 7-horse- with a turn of the wheel after priming 
power Scripps Midget, and is very satisfactory.’ 
High-grade Tender G. J. SMYTH, 


Motor. ____ And This from a Government Test ! 

You won't make a mis- “It might be interesting for you to 
take if you specity know that the engine sold and installed 
Scripps. Made in 2, 4 in the Government Boat has just accom- 
and 6 cylinder sizes. plished the trip of 600 miles without 
Medium and Extra ahitch. U.S. Engineers’ Office is very 
Heavy Duty Types. enthusiastic over the performance.'* 


SCRIPPS MOTOR COMPANY 


637 Lincoln Avenue, Detroit, Michigan 


| 

SMITH-PREMIER | 
| | 
| 

| 

| 

| 

| 
| 
| 
| 
| 


When the Cry of 
the Wild Sings Out 


oUF in the woods, where the 
leaves greets you ona morn = 
wild isin your ears, — feel as if the camp is ust the 
lace-on earth where happiness is King: Andasthe 

. 8 up over the sparkling surface of the lake you 
yyour not for-a row, but over 
your row! a motore 

driven rowboat. Be Because you've hung an 


of the 


ABLE 

be ROwW-BOAT- 
over the sternand made your eate un motor boat. There’s 
purrthat drives the purr the 
two full horse power ofa ae b built motor; a moior of 
nickel steel and bronze, built ike ‘the 
Gnestof autoengines. When you preak 
camp you carry this little wonder right 
with you, because it weighs only og | 
pounds and is carried likea satchel. It 
goes on fishing trips, hunting g trips, 


toany row ane than one minute. 


Call Sporting Goods or Hard- 


illustrated 


EVINRUDE MOTOR CO. 
231 M Street Milwaukee, Wis. 


Motor Boaters 
We have perfected a 


method of installing engine in boats, that gives 
more speed and makes installing simple. 


MECHANICAL DEVICES co., N.Y. 


POPULAR MECHANICS ADVERTISING SECTION 


TEN SIZES—3 ro 125 H-P. ONE to 
SIX CYLINDERS STANDARD 
AEROLITE AND FEATHERWEIGRT 
TYPES. KEROSENE or GASOLINE Operation. 
FOR BOATS AND FLYING BOATS 
Catalog Free THE ROBERTS MOTOR £a 


1419 Columbus Ave., Sandusky, Ohio. 


WATKINS’ SPECIAL MOTORS 


3H. P. Single 
6H.i’ Double Cylinder. . 60 Ibs. 
12 H. P, Four Cylinder 1001 

A strictly HIGH GRADE Motor that 
will give CONSTANT and EFFICIENT service, 


. THE WATKINS MOTOR CO, 
837-839 West Sixth Street CINCINNATI, OHIO 


Moy TORS AND 


Ask for free KZ 
Engines,21040 H.P,2&4 cycle,always in stock 


PALMER BROS..Cos Cob, Conn. 


silk garments and let your clothes be of thick cloth. 
Reserve one day in the week for entire rest, abstain- 
ing on that day from reading and writing. Avoid 
all rooms that are too hot, especially if they have not 
a system of uniform heat. estore such organs of 
the body as are wearing out with age by consuming 
similar organisms taken from animals. Kvoid strong 
emotions and intellectual excitement. 


BAY STATE MOTORS 


**Perfect Simplicity’’ and ‘‘Simple Perfection’’ are the results, 
embodied in these Motors, of 15 years devoted to the developing 
ot these essential characteristics, which enable us to put 
on the market a reliable and economical motor at a reason- 
able price. Write for catalog, stating size and type (2 or 
4 cycle) of motor wanted. We also furnish castings for 
these motors. 


BAY STATE MOTOR WORKS 
Successor to 


A. J. HOULE MOTOR WORKS 
580 South East Street, HOLYOKE, MASS. 


The sign of unmarred canoeing fun. Write 
for catalogue. Agencies everywhere. 


Built of puncture-proof galvan- 

Mullins Steel Boats Can’t Sink of ized Steel plates. One. man 
con’ 

Cate- 


ogue 
THE W.H. 


For Flying Boats use 
JEFFERY’S MARINE GLUE 


Use our W. uid Gh No. 7 Black, 
or oft Guaiity for can’ 
overing of flying boats It not eee 


canvas the wood. 
with a coat of paint once a year will last as long as 
boat. For use combina‘ with — or 


Send compiles, 
| L. W. FERDINAND & CO, 201 South St, Bosten, Mass., U.S.A. 


possible Send for 
—¥ terms. 


catalog. 
Also small statfonary engi engines. Ask for circular. 
-ngine aan 8t., Detroit, Mich. 


LEDO MARINE MOTORS 


“Nothing Cheap but the Price” 


the costand enjoy the work. 
Patterns 


DEFOE BOAT 
& MOTOR WORKS 


The Frame We Ship You 114 State St., EAY CITY, 


BUILD YOUR OWN BOAT ssewzaz"s=-% | 
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| [THe SIGN OF CANOE PERFECTION 
OLD TOWN CANOE CO., dia rows Me. 
3HLP.1 $ 65.00 
com le 5. 
00 
GLURE 6H.P.2 125.00 
12H.P.2 “ 460.00 
Fully guaranteed by a responsible concern. 2 cycle, 
2 port, 344x244 and 434x434. Send for free catalog 
ee THE UNIVERSAL MACHINE CO., Pike Ave., Bowling Green, 0. 
AMERICA 
The marine engine that is absolutely right in sizes, 
45 tom the pater 
cranking, reversible, ru .75 to 5 it. 
Com- ine, kerosene or a fuels, ‘All sizes 2t0 frame at $350. 5 
plete 30H. P. Lowest Send for our Catalog 
Ready 
fo Bun 


POPULAR MECHANICS ADVERTISING SECTION 153 


No other business pays such big profits | 


ga _—withsosmall an investment § 


but it’s the truth, 
every word of it. The crispette, popcorn and candy business is 
making hundredsof menindependently wealthy. It’s the business, of 
quick cash sales and enormous profits. It’s the business 


you want to get into, |} 
We are Ready to Help You 


We are ready to start you in this big money making bus'r.ess 
at once; ready to teach you all of its ins and outs; 
Bi every way, Shape and manner to a tremendous 

hundreds of + openings—perhaps your 
for you to 


Start on the Road 
to Wealth Now & 


Get out of the old rut; get 
into the cri 


Dellenbarger’s 
Complete Outfits 
are the most efficient, up-to- 
date, popcorn, crispette and 
candy machines in the world. 
They ely 
the finest goods om the market. Great fluffy kernels of corn, that fairly melt in your mouth; 
/ popping; crispeties that are incomparable, the kind that 
and make him a walking advertisement for you. 


Pay for Your Outfit with the Profits wonders 


\y "s a plan to allow for outfit with the money That’ B the fa th have in your 
to good. supply the ta with and teach. you abeolutely frew how to make 

Sead now help Get our cata! . our prices, our ‘assis ce; 
they’ re al! free for the asking. bap to ast and act if yoo want to make great big right from the Semp. 


ilakes Any Boat a Motor Boat | [ 


This simple, boat engine 
makes it of any boat 
in a jiffy—as quickly detached. 


“Ohio” Edge Tools 


are made from specially selected too’ 
Will take you 28 miles per gallon 
boat 


Th ~ pk by th 
of gasoline in an 18 foot t. most ane 

Insist on “Ohio” Tools 
The most Power for the Weight. when buying Planes, 


“PORTO” Auer Bite, Screw Drivers: 


2 Full H. P.-55 Lbs. “CATALOGUE FREE 
The original, portable motor—20,00 | OOHIO TOOL CoO. 


es 7”. in use, guaranteed a year and sold on a = 


Waerman Marine Motor Co., 230 Mt. Ave, Dee, Mich 


DON'T BUY 
Until You Investigate the “TEMPLE” 


Operates on 30% to 50% less fuel than any average engine. Burns gasoline, kerosene, 
gas or distillate. As explosions take place low down and are absorbed by the ground instead of the en- 
1% to50 gine, vibrations are practically eliminated. This lengthens life of engine and the machine 4 
drives. Crank shaft over cylinder secures perfect lubrication by gravity. Means less friction 

less wear and more power from every pint of fuel. 
TEMPLE Engines are slow speed, heavy duty engines. Our design requires | less floor 
. | space and weight than the average. Yet it is built stronger in proportion strains. It outclasses 

every engine made for portable uses. Built with single or double cylinders. 


Try One 30 Days 


The Temple Engine has won 5 first premiums. See why our mails are crowded with enthusiastic 
letters from owners. They write:—*‘My engine consumes half the oi! of my neighbor’s doing the same 
work. ” “My engine saves ee to in threshing owing to its unbroken power This is our 00th year as man- 
guarantee that you are safe in dealing with us. Write teday fer full particulars. 
Ask about our 30-day trial offer. Get our catalog. TEMPLE PUMP & ENGINE CO., 238 Meagher St., Chicags, Ill. 


| biggest money maker of them \ = 
aL | - ater. avery moment \ 
moncy out of your ket. 
=| } 
if” Dellenbar- ) 
ger’s Kettle 
Popped 
Po p-Corn 
| 
== | 
| 
Dhio 
. 
| 
: 
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$10 Day 


Sample Suit FREE, 


se If we send you a sample suit, 
tailor made to your own 
measure and let you pay for 
it out of the profits of the first 

. few orders you take, will 
you act as our local agent? 
Will you accept a steady 
position that will pay ou. from 
$8.00 to $10.00 a day? No 
or experience required. 
he most startling tailoring 
offer ever made. Write, write today. 


Be Our Agent 


Be the best dressed man 
in town. Make from 
$60.00 to $200.00 a week. 
It’sasnap. Sample suit sent as 
soon as you consent to be our 
agent. rite today—this instant. 


We Pay All the Express 


You don’t risk a penny. No experi- 
ence or gevieal required. All you 
need to do is to tell ae friends 
where you got the swell, nifty suit 
that we sent you asa sample. An hour 
a day is enough. We must have an 
agent in every town right away. Here 
is your chance to get in on the big, 
= new tailoring offer. Write now — 


t . our name 
and address i is must nd you abso h—Rush—Rush. Write 


Reliable Tailoring Co. Bids. 


Will Save 
You 30% 
Don’t pay retail prices. Full stock on hand 


for prompt shipment. Send for /ree catalog. 


| B. P. KAROL, 768 to 772 W. Harrison St., CHICAGO 


H. W. Eakins 
Made $1 50000 


In One Month 
with This Machine 


Send For FREE Book 


How To Make Money In 
The Crispette Business — 


Gives full particulars how to build up a fine business 
making and selling the new, delicious popcorn confec- 
tion—Crispettes. ives experiences of men now in the 
business. Tells where and how to start. Takes the 
piace of crackerjack, popcorn balls and peanuts. Every- 
y wants the new confection. Enormous demand 
everywhere. Machine molds them fast. The appetizing 
odor tempts the crowd. You hand them out fast—a 
nickel a package. Almost four cents profit is yours. 
Machine can be set up anywhere. Fascinating ng emplo - 
ment—big profits. A 2c stamp brings the fre > han 
Send today. Investigate. Learn the 
possibilities of this great new business. 


W. Z. LONG, 758 High St., Springfield, Ohio 


SAVE money on your diamonds, watches and jewelry 
by buying from our new Catalogue de luxe, which 
explains our easy payment system. We are Importers 
and guarantee you every advantage in price and 
quality. 20% DOWN and 10% MONTHLY. Guarantee 
pope with each _diamond. Full credit allowed 
Tr trictly confidential. Write 

cole for Catalogue No. 6 


L. W. SWEET & CO. 223s 


GET THE. “NU-PANTZ” 


—and crease your own trousers in five minutes for 
cent. NOT AN IRON, but a practical self-heating 
machine which does the work, any time, any place, 

without stove, ironing board or damp cloth. Light 
weight, compact, convenient—as simple and easy as 
brushing the clothes. Write for $1.00 profit certifi- 
cate, and pay for your “‘ NU-PANTZ"’ outfit by our 
introductory plan if you prefer—no canvassing re- 
quired. Ask for certificate and details at once. Address 


MODERN SPECIALTY CO., 17th Ave., RACINE, WIS. 


COMBI|| 


Moving Picture 
Camera 


TAKES 


PRINTS 
ITZ ENLARGES 
ROJECTS 


BIG MONEY MAKER 
Adr. COMPACT CAMERA WORKS, Chicago 


A Liquid Flux. 


work. Our un- 


sur d Salts are in granular form, made liquid 
wit ater. Strength of solution can be increased or 

essened at will, as need arises. 

OLD RI ALLEN.-F that 


makes the electrical 
ALLEN joint, SOL as well as 
mechanical. All ILD ERI an 

hour a day, continuous soldering. 

Adapted to every n oO! electrician who doesn’t want sticks 
or paste but who insists on anti-acid flux, one that does not — 4 
ins' 


EACH AUTO SOLD MEARS 
MORE TIRES TO ‘MEND. 


catalog. 


Haywood Tire & Equipment Ce. 


643 Capitol Ave, Indianapolis, Ind 


14 
| 
Ss 
=. . B. CO., 30 N. Lincoln St., CHICAGO, 
— $3,000. IN ONE YEAR fm 
hundred times bigger 
y $18 profit in one day.’ Investi- 
hand gate today. Ask for FREER | 
ALL IN ONE. STANDARD FILM. SIMPLE. COMPACT. ACCURATE. 4 


AWEEK 


others 
from the start with our big 
outfits. They coin money daily— 
hourly. Weare the leaders in wholesale tailoring 
’s made-to-measure clothes. Sweller styles, 


iti postal f 
gotten u 
ick and sure money 
‘ou easyl 
o Money— 


#150. Here’s Big Money for You 
ad 

« Hundreds o of operators are ors are making 1g $75 weekly. 
pp. You can do as well with this wonderful 


’ DIAMOND POST CARD GUN 


nnecessary— 

8c Profit on Every Dime. Write tod: today for comics of 
work and full a Grasp this opportunity NOW. 
INTERNATIONAL METAL & FERROTYPE 
2266 W. 12th Street 


Mount Birds 


bs teach you by mail to stuff and mount all kinds 
of Birds, Animais, Game Heads. Also to tan 
ales and make rugs. Be your own taxidermist. 
Decorate your home with your beautiful trophies or 
increaseyour income selling specimens and mounting 
for others. Easily, quickly learned in spare time by 
men and women. Highest endorsements by thousands of 
students. Write today for our great free book “Hew 
Mount Birds and Animais’’ free —write today. 


N. W. School of Taxidermy, 1192 Elwood Bidg., Omaha, Neb. 


Smarter Than You? 


. in 1 week. 


1 day. Young man 


Address Dept you are tater 
cream cone machine, write for special free 
books on these. 
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Rent this Transit or 
Level for nine months 


then it’s yours 


here is the most won- 
derful offer that has 
ever been made in 


ated. For the first 
time it is possible 
for every survey- 


The Transit 


orLevel, andtosecure with 9inc! 

it on terms so easy 
that it is much cheap- spirit | levels 

er to buy your own Sortooneat 
instrument in this limb, with 
way than to rent one doutbie vernier 


50 years of quality 
For fifty years, Aloe’s ing instruments 
have been ecognised as a reliable uct. Engineers 
instruments their unqualifi 


lute guar- 


fidence in the sterling 


scope, erectin, quality of these instru- 
ments when com 


with any other on 
the 


Full particulars and descriptions of these high grade 
menta, and Is of our extraordinary selling = will be 
sent upon request. Simply fill out the coupon and we will tell 
you how to own either one or both of these instruments on the 
simple renting plan. 


A. S. ALOE CO., St. Louis, Mo. 
Headquarters for Engineers’ Instruments and Supplies 


‘A. S. ALOE CO., 515 Olive St., St. Louis, Mo. 


Send me complete description of Transit and Level, and 
details of your rental plan whereby the instrament becomes my 
property. The sending of this coupon obligates me in no way. 


() 
(OUy Easy 
\ 
we say 
every promise. Many 
agents who failed with 
insignificant outfits of 
Sweep aside all Engineers, » 4 
bandsomest, mos' 
Surveyors, ? 
No Experience Builders — » > 
rest—bring you the orders—they 
be equaled any- 
7 where. e take all the risk—pay 3 
money-back Grantee of sat- ments. High prices 
YOUR FREE SUIT ments sre 
dresser in town—they all 
=|" 
You can't afford to mies or_and engineer _to 
it. Write postal today sure! 
ELE TAILORING CO. 
Dept, 48 Chicago 
‘ 
OUTFIT 
Finished pictures delivered on The Spot in a Minute. 
D —No canvassing, ex- sold to 
y you with 
an _ abso- 
anteethat 
Taxidermy is backed by a 
Book ten ree 
t r, 
She which indicates our con. 
e- 
movement, 
8 inch spirit 
level. Co 
Send Coupon 
| 
Are These Men 
SE SSSSSSSS SS SSIS 
EMPIRE 
| 
Candy Floss Machine |} | 
30 Scent packages delicious confection. H 
Investment back many times in one season. | 
} 
Stevens Manufacturing & Supply Co. 
1225 Wabash Avenue CHICAGO, ILL. Grate August 


anywhere and guarant 


HIS one price, $298, pays for everything, 
every bit of material needed for the 
erection and completion of your house 
(except the chimney). You receive all the 
lumber—cut to fit—roofing, windows, doors, 


houses in your own a 
barns, garages. Our mill t 
or money refunded. Quick shipment. 


can 


strong dwelling, shipped 


flooring, casing, siding, hardware, glass, locks, knobs, hinges, nails, paint, oil, shellac, putty, 
lath and plaster, or plaster board (taking the place of lath and plaster). Build it yourself in 
a week without skilled labor, during vacation or evenings. Every piece of lumber cut to 
exact size, ready to nail in place, marked and numbered. Complete instructions and illustrations for erection. 
Same system of construction Pe | steel office buildings. Eight years’ success. 

i hood. All sizes of hou 


si ses, two-sto 
Is located in Michigan, Florida, Missouri, 


z 


: We will refer you to Aladdin 
dwellings, bungalows, summer cottages, 
exas or Oregon. Satisfaction guaranteed 
Send stamps today for big Catalog No. P 


FREE / 
Blue Chambray Shirt 


with the Military Collarand French 
Link Cuff. Ideal for work shop, 
office and sport. Accept this won- 
derful offer today. We may not 
offer it again. We offer to give you 
this shirt to let you see the wonderful = 


of five shirts at the manufacturer’: 


of 60c each, 

or as an introductory offer, we will send you three of these fine uality shirts for 

$1.80. Send us $3.00 and receive the six shirts by return mail. Whink of it! for 

ps small amount you can get shirts that are easily worth $1.00 each. Parcel 


refund your money. Send for these shirts 
OVERLAND SHIRT CO., 431 So. Dearborn St., Chicago, Ill. 


Millions Sold Yearly 


10g BATH TU 


little, no plumbing, requires little water. 


Weight 15 pounds, and folds into small roll. 

Full length baths, far better than tin tubs. Lasts 

for years, Write for special agents offer and full 
description. ROBINSON MFG. ©0., 130 Vance Street, 


TOLEDO, OHIO. Manufacturers Turkish Bath Cabinets. 


t 
price, and if they are not p pontine bargain, return them to us and 5° will quickly 


CAN BE BUILT FOR 
This and many others in my new book, J 
Building Plans for Modern Homes, will 
save you hundreds of dollars. One of &@ 
the most complete and comprehensive 
books of plans ever published by any —_ . 
architect. Fifth edition just off the press. 

One hundred and fifty floor plans and FREDERICK Hi. GOWING 
hot phs of bungalows, etc., costing ARCHITECT 
from $250 up; gives sizes and cost to 

build. Sent 


THIS BUNGALOW $9QQ | 


postpaid for $1.00 18 Tremont St., BOSTON, MASS. 


DERING [RON TORCH 


Adds accurately, 
- 1 .00 Adder quickly and easily. 
Durably made. Easily reset to zero. Capacity 
8 columns. Over 17,000 sold. Guaranteed as 
represented. $1.00 delivered. Ow 
Self ti img Adder, price $3.50 delivered, 
is the best low priced adding machine made. 

Order one today. Agents wanted 

J. H. Bassett & Co. , Dept. 8-B, 5921 Indiana Ave. ,Chicage 


MECHANICAL PERFECTION 

in writing equipment is guaranteed in the World’s 

Standard WATERMAN’S IDEAL FOUNTAIN PEN. 
SOLD BY LEADING DEALERS EVERYWHERE. 


LEARN TO DRAW PLANS 


These books teach you to advance by easy steps from the first principles of drafting room 

Practice to the complete work of an architect's office, including drawing to scale,tracing, 

detailing, lettering, rendering, designing, etc. No correspondence course necessary. 
With each order for a set of “ Radford’s Drawing” we will 

Set of Model Plans Free 

of twelve architect's drawings of a modern ten-room house. Price 


RADFORD ARCHITECTURAL CO., 178 W. Jackson Blvd., CHICAGO 


rchitectural Plans. These consist 
c $3.00 id 
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|. Complete, year-round,warm, 
©. North Amerigam Construction Co., 385 Aladdin Ave., Bay City, Mich. © 
\ 
4 
and shirts you will never wear any other. The |} ‘@* 00, asl: the S E L a S 
retail price of Overland shirts is $1.00. We ] ( 
manufacture this well-known brand and in buying $ - SHIRT ray HEATING 
from us you save the profit of the jobber bm | we CUTS TIME AND * 
retailer. This is our wonderful offer to you: one Cuff FUEL BILL SOY 
» Overland Chambray shirt with each purch ADD RE EPT 1 Pal 
EMMELMANN BROS.MFG.CO. INDIANAPOLIS. IND. U.SA 
teu. you, they must please you, and if you do 
We 
| U 
( : 
— er 
= 
| 
j 
| 


These 13 Magnificent Volames “Library of American Law and Practice’’ Sent to You At Once. 


OST wonderful law offer ever made. This free lesson will 
show you how clearly the material has been written—how easily you can 
learn through our system of teaching. Tells you many things every- 

one should know about law. Every article in this great course was prepared 
by Deans and Professors of our Greatest Universities, Judges of Federal and State Courts and Cel- 
ebrated Lawyers. Harvard, Yale, Pennsylvania, Chicago, Wisconsin and Michigan have 
contributed to this aggregation of talent which no one university can equal. A remarkable training 
for the legal profession. Covers every branch of general law. Stripped of non-essentials 
and frills. Start at once to fit yourself for influence and wealth. You must act immediately to se- 
cure the benefits of this tremendous summer offer. We guarantee your success at bar ex- 
aminations. Free lesson comes prepaid, costs you not a cent. 


36 Volumes of New Law Text FREE 


Yes, absolutely free, if you start 
now. Get this offer at once. Unparalleled in 
the history of home study. These 56 volumes 
are written by great authorities. There is a 
tremendous purpose behind this great offer, 
Let us tell you about it. It is made possible 
only because of the magnificent organization of 
the great American School of Correspondence. Our of- 
fer is very limited. In addition to the 18 handsome 
volumes shown above, bound in three-quarters law 
sheep, you get these 56 volumes of text, octavo size, 
bound in cloth. These constitute the actual vod 
to law success at home. They role am 
c — as The w hole 
scope 0 te w is brought ri wn 

to 1918. But you EE 
tage of this wonderful offer NOW. 


36 Volarmmes Like These Given You On This Offer. 


Mail This Coupon! ActNow! 


You must send this coupon within the next few days to get — Dept. 119Z 
this free lesson. You must act quickly to take advantage of this SOm St. and ——¥ ave. 
tremendous law offer. it at once. Chicago, 
Find out about the great pet gets ion of iaw. Find out —_e,, a Gentlemen:— Without any obliga- 
knowledge of law will do ar yen in your business career. The a Fiat Free Lesson 
nation's greatest men at home. This free lesson cial free offer on the —— * Cc 
will show “The Key to Law Success.”’ 
writers. 
Remember, 

Name 
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Please Mention Populer Mechanics 


These 2 Great 


Books Will Reduce 
Your Building Expense 


A big 224-page Catalog of Millwork and 
Material scontaining and net 
prices 8,000 mone geuing b ains. 
A handsome Plan Book of ern Houses, 
bungalows, summer homes, barns and ready- 
built garages, showing 60" splendid exterior 
views with floor plans. priced from $80 to 
n’t pay dealers’ prices—we sell 
You can save money. 


direct, factory to 

Custom Made Rustless Screens 
Screen Sc Porch 

| Screens 


reen 

Doors Windows 
Everything in lumber, flooring, roofing, doors, 
windows, mouldings, porchwork, bu.lding paper, 
lawn and home furnishings, hardware, paints, 
plumbing, heating, fancy hardw floors, metal 
ceilings, ete., all at wholesale prices. 
Don’t build, repair or remodel without 
these valuable books. We guarantee 


also get Plan ae No, 113, Both are 


ree, 
Mittwork Suppty © 
AMERICA’S GREATEST SASH AND DOOR HOUSE 


1444 West 37th St., Chicago, Ill. 


pay you better than any work 
that you cando. The PROGRESS line 
is the most wonderful profit 
ducer for agents in America. 
dreds of our agents are making 
day in their spare time. Many are 
doing their own 
clothes F' e are dead sure you can 
do it. ey thie as failure is utterly 
with our ave. and complete outfit 
which we send you—all charges paid. 
Our fine “line stylish, well~ fit: care- 


— 
Am offered. Lowest prices. Our 
Outhe is magnificent—our styles and fash- 
ions simply wonderful. “and big. me plans 
that brirz the money 
for you every week in hard cas! 


Magnificent Outfit FREE 


The greatest ever lly attrac- 
tive assortment of woolens; ales order blanks, 
stationery, tape-line and everything necessary to 
money. necessary — you make Big Money 
right from the start. New and attractive ~~ offers. Con- 
fidential selling secrets. Wit! success ig sure, 
Write today. Be ready for the business over known 
Land the early orders in bunches. 


Progress Talloring Co., Dept. 608, Chicago 


OTTO GAS AND 


GASOLINE 
are built in just the size and type to suit your 


needs. Whether for the shop or farm, for 
pumping, hoisting or electric light service, an 
Otto will give you dependable power. Costs 
the least of any in the 


long run. All sizes, 2-4- 
. 6-8-10 up to 250 
H.P. Catalog 
and bulletins 
free. Dealers 


wanted every- 
where. 

THE OTTO CAS 
ENCINE WORKS 


3420 Wainut Street 
PHILADELPHIA, PA. 


ENGINES 


>On Credit 
High Grade WALTHAM and 
ELGIN MOVEMENTS 


We sell the finest_ watches made, No 
matter where you live, 


YOUR GREDIT IS 
Better goods at tewer prices. Write for Big 
Free Catalog of Watches, 
Sliverware and on Easy Terms of Ps: 
MILLER-HOEFER COMPANY 
184 Miller Bldg., Detroit, Michigan 


selling Ann Arbor Lamps and Lighting Systems. Every- 
body wants this famous light. Show it, it sells itself. No 
experience necessary. Besides regular earnings we mail 
cash bonus checks every month to successful agents. 
Don't delay; write me at once. H. H. Seeley, Pres., 
Superior Mig. Co., 294 Second St., Ann Arbor, Mich, 


It won’t cost you as much 


keep-going”’ Lockwood- 


any of our complete outfits, 


The 1% HP. Motor and Outfit 
shown in illustration, Fi 
—a clear ot at least $1 
bosting and t 


LOCKWOOD-ASH MOTOR CO. 


pleasure of motor boating this summer 


from factory to you at a big saving. No 


Imm Delivery Six models, all guaranteed for one 
ediate ry year, and sold on 30 days’ trial. 
No strings to this ~ ay no freight to pay. Just send for 


you send it back at our y ~ pon 


e safest, cheapest way to buy by writing 
ay for our 1913 catalog. It’s soon time to start—get busy. 


as you ye t to enjoy the 
he old, reliable, 
h motors are sold direct 


profits to\pay. 


and if it doesn’t delight 


$36.25 


-75, Post yourself on motor 


» 208 Horton Ave., JACKSON, MICH. 
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Gun— superior. 
top snap-break, bar side locks, forge 
hardened locks and frames. 


fore end. 

choke bored, 12 Gauge and either 30 or 32 

inch barrels. Well balanced and accurate. “ 
ect 


A Absolutely FREE to OurAgents & 


All that we require is that you show our 
5 samples and take a few orders for our 
A special made-to-measure clothes. We A 
pay highest cash profits and give extra 
presents besides. Your choice of 628 
valuable premiums—such as Leather Suit 4s 
Cases, Musical Instruments, Pipes, 
Watches, Sporting Goods, Hats, etc. 
Write for elegant free outfit and full particulars 
4 SPENCER MEAD CO., Dept. 538, CHICAGO 


Weekly Salary 
Guaranteed 
How’s That Strike You? 


Some liberal offer, Hey? It’s just exactly what we do for 
you. We put youon a regular salary basis besides enabling 
you to make the éiggest cash profits on regudar sales in the tailor- 
ing business. All we ask is that you wear and show our high grade, 
hand-ta: |, Mmade-to-measure suits, genuine English 
dlip-ons, etc., and be 


The Best Dressed Man in Your Town 
“And We Pay You a Salary 


The Knickerbocker Tailoring Company is the 
one house that rea//y boosts the game for you—we're 
the Big Tailoring House that does things on a dig, 
generous scale. We give you more 


Days 
treats you like agentleman 


Knickerbocker Tailoring Co., Dept. 442, Chicago 


6é 
Shave with 
Mennen’s and make 
your morning train 
” 
in comfort 
Mennen’s Shaving Cream will easily 
save youseveralminutesevery morning. 
The broad band of cream works up 
instantly into a rich, full-bodied lather. 
No time is lost by amussy 
“rubbing in’? with the 
fingers. The face is left 
cool and soft, requiring 
no after-treatment. The 
large screw cap comes 
off and on instantly, and 
can’t roll away. 


Get a tube of Mennen’s 
Shaving Cream and 


compare the speed and 
quien of your mornin: 
shave with that obtained 


by any other shaving 
preparation. 


Gerhard Mennen 


ewark, N.J. 
** Pioneer Makers of Talcum Powder ”’ 
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Please Mention Popular Mechanics 


= 
phd se. SS \ 6% 
Nicet finished, highly polished stock and 
some of the best shots in the country. We give it 4 
’ at the start than others can figure out "=F ; 
you don't them. Quit ‘foolin { 4 
©6We’re the ONLY House > 
> iorget it; we want you to 4 
we you ith complete Semple 
Swellest ever put F le h 
FREE 25 cents 
FREE SUIT and RAINCOAT Sample tube free 
Bp. 
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Young Wanted 


Draftsmen and Designers 


The constant demand for trained men always exceeds the 
supply. _ Positions paying $75 to $100 per week are open now. Some 
weeks over 250 positions paying the highest salary in all parts of the country stay 
open. Let me send you one of my regular weekly ‘‘Draftsmen Wanted’? lists. You 
can have one of these positions. I'll give you just the training you need, 


highest priced draftsmen and know exactly 
the kind of training those men need who draw the biggest salaries. Send the coupon. 


Chief Draftsman Will Train You Personally 
and Instruct You Properly 
On practical Drafting room work until you are absolutely competent in 


every respect as a first-class Draftsman and until you are placed in a per- 
manent paying position at a salary paying at least $125 per month. This is a most 
exceptional opportunity for just a limited few selected ambitious men. between the ages 

of 16 and 40, whom | will train personally and = g - 

give individual instruction as required in order 
to fill the constant demand for properly trained 
men in this line. I give each of my students 
my own personal attention—therefore, I limit the number 
of my students and if you desire such an opportunity then get 
busy now and write to me at once. Don’t wait till to- 
morrow, do it today. You can earn more than I charge 
for my time and personal training. 


This $15.00 


These are regular working instruments—the kind I use myself. I 
give them free to you if you enroll at once. Send the Free Coupon today. 


Earn Big Money 2t Once 
While You Are Learning At Home 


es, that’s exactly what I mean. As soon as you become my 


FREE BOCK ene ® student you can begin earning a handsome income while learning 
LEARNING OFFER COUPON at home. I mean just what I say. This is a special offer I am making. 


i Guarantee 


To instruct you until 
competent and placed 
in a permanent paying 
position at a regular 
Draftsman’s salary of 
at least $125 to $175 per 
month and guarantee 
>| to furnish you free the 
complete Draftsman’s 
working outfit at once 
from the start. 


20x25 


Chief Draftsman, Absolutely no obligations of any kind in sending the coupon. But you 
Engineer’s Equipment Co. must write at once, as | will take the names in the order I receive them. 
Div. 9Z Chicago, Ill. 


Without any obligation on me whatsoever, 
please mail your book ‘‘Successful irattsmnsn- My Mai u n at once for my book, Sue 
ship” and full particulars of your liberal ‘*Per- | cessful Draftsmanship,”’ also list 
tint obligated in ne way whatever. Of Open positions and for the free offer to be earning good 

money at once while learning at home. This offer is posi- 


tively limited and in order to benefit thereby you must act atonce. 


ENGINEER’S EQUIPMENT CO. (inc.) Chicago 


Please Mention Popular Mechanics 


| 
G 
it 
| 
g 
2 
t 
b 


Over 500,000 Tool 


have saved work and money 
with the Luther Grinder — 


Avast army of tool users have proved the time, 
money and labor saving value of Luther Shop Tool 
Grinders. We offer you the opportunity to prove 
it for yourself by trying an outfit for 30 days free. 


Sharpen all your tools—see how it cuts down your work— 
what a smooth, keen edge it gives— how amazingly quick you 
can make the bluntest, rustiest tool keen and bright like new. 
Watch how all your work speeds up—how much easier it goes 
with keen tools—see at what a lowcost the extra attachments, jig 
and rip saws, lathe, forge, drill, etc., give youa fine shopequipment. 


LUTHER SHOP 
TOOL GRINDER 


Why should you stick to inefficient, time and labor wasting ~ 
Grinder with its wonderful “ - ” wheels cuts steel 
25 times faster than grindstones, 10 times more efficiently 30 Da SS) FREE Trial 
than emery? No water needed—no danger of spoiling a tool No money needed, no 
by drawing temper—will not glaze or wear lop-sided. promises to make—return 


DIMO-GRIT Wheels this coupon and get Free 40 


page book, and pick out the 
outfit you would like to try. 
—p 
DIMO-GRIT, the new artificial diamond sharpening substance, Gon 
cuts steel as emery cuts soft copper. DIMO-GRIT wheels make sharpen all your tools—-then if 
tools last longer and save time; make tool sharpening so easy that you do not wish to keep it, return 
your tools are always in perfect edge, your general it at my expense No hard 
work easier, quicker, and increasing production, which feelings if you do ’ 
means money-making. Outwear any number of emery . 
wheels—guaranteed 5 years. _ 
The Luther Shop Tool Grinder has rigid metal con- 
struction, enclosed shaft drive, dustproof bearings, nothing to 
wear out—foot and engine power—runs easy as sewing machine, 
giving DIMO-GRIT wheels 3000 revolutions per minute. Patent tool 
rests give proper bevel to twist drills, chisels, saws, etc. A Luther Shop 
Tool Grinder outfit will equip you for years. It will save you work every 
day, pay for itself over and over every year in the time, work, tools and money 
it saves—and you can prove it—as half a million other tool users have proved 
it—by 30 days’ free trial in your own shop, on your own tools. 


30 Days’ Free Trial—Mail Free Coupon Now! 


No Money Needed=No Promises to Make— 


No Papers to Sign ; Luther Grinder Mfg. Co. 
Get the free book and pick out an outfit for free 682 Peat St., Milwaukee, Wis. : 
trial. Use it 30 days—make all your tools keen Please send me 40 page free book illustrating 
and bright—then return it at my expense, if and describing Luther Tool Grinder Outfits— 


from which I can select an outfit for 30 days’ free ? 
you feel you can afford to do without it. @ _trial should I desire to do so. This does not put me 


Write for free book and select an outfit under any obligations. 
for 30 days’ free trial. Write today and 7 
kindly send us name of your dealer. 


¢ 
tiated 682 Point St., Milwaukee, Wis. 


DEALER'S NAME 


W. F. HALL PRINTING COMPANY, CHICAGO 
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Tes Ready 
When You | 
Are 


eee. 


TOASTED WHEAT 


4g Postare Brings 
Sample FREE 
Send 4c to apply 
on postage and 
we'll send you a 
sample package. 


Kellogg Toasted 
Corn Flake Co. 


Dept. 19 
Battle Creek, Mich. 


A compact, delightful toasted biscuit made from whole wheat — with nothing 
taken away and nothing added except the Kellogg flavor. A tasty, nourishing 
breakfast food, but good at any meal, served in as many ways as bread, 
and better than bread or meat or both. Phone your grocer for a box. 
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